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A GOLDEN OPPORTUNITY 
FOR ALERT RADIO MEN IN 

THE NEXT GREAT INDUSTRY 
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THE idea of electricians, radio service men and other mechanically inclined 
men, servicing Air Conditioning and Refrigeration Units is self-evident and 
the thought has occurred to some untold thousands ever since air condition* 
ing equipment has been installed in public auditoriums, theatres, studios, depart* 
ment stores, office buildings and manufacturing plants. The tremendously broad 
possibilities in this new industry are bound to give employment and success to 
men far-sighted enough to see its advancement and development. We quote an 
excerpt from Mr. Hugo Gernshack's editorial which appeared in the September, 
1933 issue of Everyday Science and Mechanics: 

'*/ advise young and progressive men to go into the air* 
conditioning business during the next few years because, 
this, without a doubt, is the coming industry in this conn 
try. Thousands of small firms will spring up, undertaking 
to air-condition private houses, small business offices, 
factories, etc. We are not going to tear down every 
building In the United States immediately. It will be a 
gradual growth; yet small installation firms will air-con- 
dition small houses, and even single offices in small 
buildings. 9 ' 

This is only partial proof of the certain success of this new field. Further 
assurance is that engineering schools have already added many important courses 
on air conditioning to their regular curriculum. Architects and building con- 
tractors are giving considerable thought to installation of this equipment in 
structures which are now being planned and built. The beginning of this business 
will probably be similar to the auto and radio industry, but in a few short years 
it will surpass these two great fields. 



Official Air Conditioning Service Manual 



352 Pages 
Over 600 Illustrations 

9" x 12" in Size 
Flexible, Loose Leaf 
Leatherette Cover 



MAIL COUPON TODAY! 

1 — — — — 



Dept. R0234 



GERNSBACK PUBLICATIONS 
96-98 Park Place, New York, N. Y. 

Gentlemen: Enclosed you will find my remittance of Two Dollars for 
which you are to send me One Copy of the OFFICIAL AIR CONDI- 
TIONING SERVICE MANUAL, postage prepaid, as soon as it comes 
off the press. I am to pay the additional Two Dollars to postman when 
it is delivered. It is understood that the regular price of the book will 
be FIVE DOLLARS when it comes off the press, and I am now paying 
only a pre-publication price of Four Dollars. 



Name 



Address 

City .... State . 

(Send remittance in form of check, money order or unused U.S. Postage 
Stamps. Register letter if it contains stamps or currency. ) 



The OFFICIAL AIR CONDITIONING SERVICE MANUAL is being 
edited by L. K. Wright, who is an expert and a leading authority on air condi- 
tioning and refrigeration. He is a member of the American Society of Refrig- 
erating Engineers. American Society of Mechanical Engineers, National Associa- 
tion of Practical Refrigerating Engineers; also author of the OFFICIAL 
REFRIGERATION SERVICE MANUAL and other volumes. 
In this Air Conditioning Service Manual nearly every page will be illus- 
trated; every modern installation and individual part carefully explained; 
diagrams furnished of all known equipment: special care given to the servicing 
and installation end. The tools needed will be illustrated and explained; there 
will he plenty of charts and page after page of service data. 

Remember there is a big opportunity in this new field and plenty of money 
to be made in the servicing end. There are thousands of firms selling installations 
and parts every day and this equipment must he cared for frequently. Eventually 
air conditioning systems will be as common as radios and refrigerators in homes, 
offices and industrial plants. Why not start now — increase your earnings with a 
full- or spare-time service business. 

You have the opportunity to get your copy of the OFFICIAL AIR 
CONDITIONING SERVICE MANUAL today — at a saving of ONE DOLLAR. 
When the book comes off press, which will be March 15th. the price will he 
S5.00 a copy. YOUR ORDER TODAY BRINGS YOU A COPY FOR 54.00. 
POSTAGE PREPAID. This is our usual courtesy, pre-publication offer which 
enables us to determine the approximate print order for the first press run. 
Send us the coupon today, together with a deposit of $2.00. When the hook 
reaches you. you pay the other 52.00. 

Here are some of the chapter heads of the AIR CONDITIONING 
SERVICE MANUAL: 

Contents in Brief 

History of Air Conditioning: Fundamental Laws: Methods of Refrigeration; 
Ejector System of Refrigeration; Compression System of Refrigeration: Refrig* 
erants: Lubricating Oils: l iquid Throttle Devices; Servicing Expansion and 
Float Valves; Servicing Refrigerating Systems: Control Devces: Thermodynamics 
of Air Conditioning; Weather in the United States: The Field of Air Condition, 
ing: Insulating Materials; Heat Transmission Through Walls: Complete Air 
Conditioning Systems: Estimating Requirements for the Home. Small Store. 
Restaurant; Layout of Duct Systems: Starting Up a System; Operating and 
Servicing Air Conditioning Systems; Air Filtration. Ventilating and Noise Elim. 
inating Devices; Portable Electric Humidifiers and Room Coolers; Automatic 
Humidifiers; Air Conditioning Units for Radiator Systems and Warm Air 
Systems; Central Conditioning Units, etc. 

GERNSBACK PUBLICATIONS, INC. 

96-98 Park Place New York, N. Y. 
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LEARN RADIO IN 10 WEEKS! 

PAY 



FOR YOUR TRAINING 

AFTER KDU GRADUATE 

I am making an offer that no other school has dared to do. 
I'll take you here in my shops and give you this training 
and you pay your tuition after you have graduated. 
Two months after you complete my course you make your 
first payment, and then you have ten months to complete 
your payments. There are no strings to this offer. I know 
a lot of honest fellows haven't got a lot of money these 
days, but still want to prepare themselves for a real job so 
they won't have to worry about hard times or lay offs. 

I've got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 

If you who read this advertisement are really interested 
in your future here is the chance of a life time. Mail the 
coupon today and 111 give you all the facts. 




A scene in the big, busy Radio Shops at Coyne. Here ymi see 
fellows working on real Radios — not reading about them from 
books or lessons. This is THE way to prepare for the big- 
money field of Radio! 



TELEVISION ma TALKING PICTURES 



EXPER 



£r]^ Si0 r? is already herc! Soon there'll be a demand for THOUSANDS of TELEVISION 
EKIS! The man who learns Television now can have a great future in this <?reat new 



field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment. 



PREPARE NOW and be 
ready for Radio's many 
opportunities 

Forget pay-cuts — lay-offs — unemployment! Don't bo tied down to 
an untrained man's future. You NEED TRAINING IN A FAST- 
CROWING MONEY-MAKING TRADE. Here's your chance of a 
lifetime to get it! Hundreds of opportunities now open in Radio. 
My sensational offer, explained below, makes it possible for you 
? ^ to START AT ONCE! 

The right way to learn Radio is the Coyne way — not by books, 

* Tint by actual, practical work on actual Radio, Television and 

* S >und equipment. Here at Coyne you'll service and operate scores 
<jf modern Radio receivers, huge Broadcasting equipment, late type 
Television apparatus, Talking Picture machines, Code transmitters 
a n< I receivers, etc. In 10 weeks you can step into a REAL JOB, 
leading to a salary of $50 a week and UP1 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast- 
ing equipment. You construct Television Receiving Sets and ac- 
tually transmit your own Television programs over our mod- 
ern Television equipment. You work on real Talking Picturo 



machines and Sound equipment. You learn Wireless Operating on 
actual Code Practice apparatus. Wo dou't waste time on useless 
theory. We give you the practical training you'll need — in 10 
short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don't let lack 
of money stop you. Many of our students make all or a good part 
of their living expenses while going to school and if you should 
need this help just writ© to me. Coyne is 33 years old. Coyno 
Training is tested— proven beyond all doubt. You can find out every- 
thing absolutely free. Just mail coupon for my big free book! 
H. C. LEWIS, Pres. RADIO DIVISION Founded 1899 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. 24 8H Chicago, III. 
J^flipojipon Today for All the Facts 

1 H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

500 S. Paulina St., Dept. z 4*W Chicago III. 

Dear Mr. Lewis: Send me your big FREE Book; details of 
your FKEE Employment Service; and tell me all about your 
special offer of allowing ine to pay for training on easy monthly 
terms after graduation. 



J 
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IN OUR NEXT FEW ISSUES: 

DYNATRON CIRCUITS. Many explanations have been 
printed telling how the vacuum tube works as a dyna- 
tron generator of electrical oscillations. However, these 
descriptions have either been notably lacking in certain 
respects or they cover the subject from such a hypo- 
thetic mathematical nature that Mr. Average Radio 
Man is lost in the first paragraph and thus gains nothing 
by his diligent study. However, we have at last ob- 
tained a description of the dynatron phenomenon that 
is non-mathematical in nature and yet covers the subject. 

AN ALL-PURPOSE SERVICE OSCILLATOR. This highly 
useful unit makes use of the versatile characteristics of 
the 6F7 tube. Some of the factors that make this unit 
superior for the Service Man are as follows.* compact* 
A.C.-D.C. operation; I.F., R.F. and short-wave coverage; 
pure audio modulation; and flexible control of high- 
frequency and audible-frequency output. 
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I will Train You at Home 

in your spare time 

te GOOD JOB 

in Radio 






Service Manager 
Earns $200 Month 

"As Kadio Service Man- 
ager for St< rcbi's lour 
Nashville Stores. my 
eimiihKS are tit omul §201) 
a an hi I lu My N.K.I, 
training enables me to 
koeh our customers salis- 
fieil." 

K. IT. Leftwich 

Storthi ItroR. Stores, Inc., 

Nashville, M'enn. 




$120 a Month 
In Spare time 

4 *I m servicing from 3 
to 5 sets daily in spare 
time and average $1-0 a 
mouth from my Kadio 
work. I still hold my 
regular day jol>. I owe 
my success to N.U.I. M 
A. K. Parmer 
101 *J lien i son St. 
Muskogee, okla. 



Owes a Lot 
to N. R. I. 

"Afier linishinsr my 
tenth lesson, I started oil 
my first job. After that;, 
jobs came rolling in and 
1 found mysrlf with a sur- 
plus of money with which 
to continue pnying for my 
Course. My lirst year's 
record was 108 Kadio 
jobs. I have cleared 
$2 t : ! .0fi to date in spare 
time." 

John Hearl 
tU»-f»:i Jury Ave. 
Maspeth, L, I., N. Y. 



Free Book 
Tells How 

Mall Coupon t 



Get away from disagreeable jobs 
with no future. Prom skinny, little 
pay envelopes. From skimping 
along. Just barely getting i • y . but 
not getting ahead* DON'T ITT fl' 
WITH Til KM ANY LOXUfcUJ. Uot 
i ii t < • n Meld with A future. Act to- 
day to put yourself ahead. Mai I the 
coii nun for my free til -page book 
that tells how you can' train at 
home in your spare time to be a 
Kadio K xpen : a 'Unit my Course ihat doubles and triples 
the pay of many who take it. MAIL THAT COUPON 
NOW and take ihe liwt step toward a real future. 

Real Opportunities Ahead in Radio 
(or Trained Men 

It's bard to find a lield with more opportunity awaiting 
the trained man. Why in 111*2- the worst year of the de- 
pression- -tile Kadio Industry sold lJUO.ptnj.UOU worth of 
sets and parts! .Manufacturers alone employed nearly luo. 
oou people: About ;;nu.0UO people wo iked in Mie industry. 
IU:\'2 broadcasting revenue was the biggest in history. It.'"> 
a gigantic business, even in the worst luisiuess years! And 
look what's ahead! Millions of set? becoming obsolete an- 
nually. l7.tUMi.iHrn sets in operaiiou that need servicing 
from time to time! over cam great broadcasting star ions 
furnishing entertainment, and news to Joo.mimummj people. 
These figures Jtre so big thar they are hard to grasp! Vet. 
rhey are all true! Here is a new industry that has grown 
into a commercial gianf. No wonder great business leaders 
predict a brilliant future for this great and growing busb 
ness. 

Get Into This Field With a Future 

There's opportunity for you in Radio. Its future is cer- 
tain. Television, short wave, police Kadio. automobile 
Kadio. loud speaker systems, aircraft Kadio in every 
brunch, developments and Improvements are uikiu^ phot*. 
Hen. is a real future for thousand* and thousands of men 
who really know Kadio. Ot tin trainitur (hat opens the 
road to good pay, and success! Send me the coupon now. 
anil get full particulars on how easy and interesting 1 make 
learning at home. Kead the letters from graduates who 
are today earning real money in this fascinating industry. 

Many Make $$, $10, $1$ a Week Extra in 
Spare Time Almost at Once 

My book also tells how many of my students made sf> 
$10. $15 a week extra in spare time/ soon aher they en- 
i'olle*l. 1 five yon plans and ideas that have made good 
spare-time money S'JuO to si.Ooo a year — for hundreds of 
fellows. My Ctmr.se is famous as "the one that pays for 
itself. ' 

Money Back if Not Satisfied 

I am so sure that N.K.I, can train yoli satisfactorily that 
I will agree iti writing to refund every penny of your 
tuition if you ore not satisfied with my Lessons and 
Instruction Service upon completion. You'll get a 
copy of (his Agreement with my book. 

64-page Book of Information Free 

<;ct your copy today. lr's free to any ambitions fel- 
low over 1 Tt years old. It, tells you about Radio's 
spare time and full time .job opportunities: it tells yon 
all about my Course: what others who have taken it 
are doing and making. Kind out what Kadio oilers 
YOI* without the slightest obligation. MAIL THE 
COUPON NOW. 



J. E. SMITH, President 

National Radio Institute, Dept. 4BX 
Washington, D- C. 



SPECIAL FREE OFFER 




Act rimv nnd receive in Addi- 
tion to rny dig frpc book. 

Itiih lt«u-»rt|» in Kadio/ 
ttii* Ht-rvirt- Mumitil on t>. C.. 

('.. md IKtttery operated 
nets*. I >iily my *t xderil * r<iuld 
hnvc iM* Im«i«L in Hie i>A.«t 
Now reader* ol (hi* irmenzine 
wlm irinlt tliv ronpon "ill r«- 
eeive it free. Overetiriiinjc 
hum. «,f >dl kind-, fad- 

ing iff ml-. Iiroiui tnniiiK. 
hnwN mwl o»t ilUttioiL". imor 
di*lf*tii-i< reo'ptinn. distorted 
or i in J Med »ijriid,~. pn*»r .Audio 
MM Itudiii Kniiuc-my rwniiti- 
ln-:tti«>n uu>\ titfttf vital S«-rv- 
le# inf'Tniitt ii'ii i innt iined 
in it. Get i» free copy b* 
mailing the couimju below. 



SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Char ge, 

My Course is not all theory. I ll show you how 
to use my special Radio equipment for 
conducting experiments and building 
circuit* which illustrate important 
print ip le* Use* I in tuvh we J known «i|. as 
W'esi nk'liou<e. tieniTiil Kle-trir I'hilro. It. 
C. A.. V trior. Majestic, and oiln r*. Yon 
work ma with yiitir nwi hum Is many of 
the intuit* you read u oar Incnon Inm>|{«. 
This :.tl "tl nieil ml of training 
makes learning ei home pa»y. in- 
i eslinc. fasiinal- 
lag. imt-nsety prar 
I I C a I . V otl 
learn how 
s e 1 « w o r k . 
tthy they 
work, and 
how to make 
t h e ni work 
when they are 
oia of order. 

I have doubled 
and tripled the 
salaries of many 
Find out about J 
this tested way 

to BIGGER 




^ Get 
J? a Job ^1 
with a Bw 



PAY 



4> 



FILL OUT AMD MAIL 
THIS COUPO 




The Famous Course That Pays For Itself 



J, E. SMITH, President 

National Ridio Institute, Dept. 4BX 

Washington, D. C 

Dear Mr. Smith. 1 want to take advantage of yotir 
Sneriat Offer, send me your mamul • I rouble *jw>i" 
inc In IU\. A.<\ and Hfttiery set*" and your book Mrh 
towards in Kadio."' wliteh explain* Itadlo * Opportunl- 
liea for hijurer pay and your inetlmd or tnilalnf men at 
home in snare lime. I underhand tnis rrtjuesi does not 
oblipaie me. (lMease print plainly) 
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400 Pages 

Over 2,000 Illustrations 
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Flexible, Looseleaf 
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There $ plenty of Servicing Material 

in the NEW 1934 Manual 



THE necessity of GERNSBACK Manuals in the 
radio field has been shown by the fact that the 
total sales of the first three OFFICIAL RADIO 
SERVICE MANUALS, including the new CONSOLI- 
DATED EDITION, now exceed 80,000 copies. Radio 
Service Men and others engaged in various branches 
of radio know the importance of such books, and how 
they must depend upon them for reliable information. 
Whether for public-address work, tube information 
or a circuit diagram, the material needed is certain 
to be found in one of the OFFICIAL RADIO SER- 
VICE MANUALS. 

In preparing this new edition many of the outstand- 
ing problems of the Service Men have been considered 
— methods of servicing, the new equipment constantly 
needed to cope with new tubes and sets, and the 
other fields of radio, such as public-address systems, 
short waves, auto radio and others. 

The lllust rations in the "\*Xi4 Manual are more explicit 
than before; inasmuch us the diagrams iire not limited to the 
schematic circuit, but other illustrations show the parts lay- 
out, positions of trimmers, neutrulizers. etc. There are 
hundreds of new circuits included, and not one from any 
previous editions of the manuals has been repented. This 
ve unconditionally uutn'antre. 

As in previous years, the Manual also includes a 

Fit EE QUK ST I OX AND ANSWKK SIS It VI OK. In each book 
will be found coupons, which entitle you to free consul- 
tation on any radio service topic. These coupons give you a 
complete mail service — questions on servicing and operating 
any set or circuit are answered promptly and accurately 
by the editors. Hemember that, at the regular rate of 4 J5c 
per question which Is usually charged by radio magazines, 
this service alone is worth $ti.OO. And for the Manual, we 
charge only $:».:"»>. 

It is quite evident that the 1034 Edition of the OFFICIAL 
ISA I HO SEHVIt'K MANUAL Is a decided improvement over 
previous volumes. 

ORDER YOUR COPIES NOW 

It is Important to everv Itadio Service Man and Dealer 
to get his copy of the 1!>:t4 OKFU'IAL UAIHO SICKVICK 
MANUAL now. The new book will prove itself to be in- 
valuable as those volumes of previous years. 

No need to delay sending us your order — the 10:14 MAN- 
UAL, like its predecessors. Is a* necessity in your business. 
We strongly advise you to order your copy today. 

GERNSBACK PUBLICATIONS, INC. 
96-98 Park Place New York, N. Y. 



Contents of the 1934 Manual in Brief 

# Diagrams and service notes, more complete than ever be- 
fore in any MANUAL. Not merely the schematic hook-ups 
will he found, hut chassis drawings showing parts layouts, 
positions of trimmers, neutralize™, etc. 

# Voltage readings for practically all sets, as an aid In 
checking tubes and wiring. 

# All values of Intermediate-frequency transformers Used 
In superheterodynes, with the manufacturers' own sugges- 
tions as to correct balancing. 

# l)etalled trouble-shooting suggestions and procedure as 
outlined by the manufacturers' own engineers — In other 
words, authentic "dope" right from headquarters. 

# Values of all parts indicated directly on all diagrams* 

# Section for reference to A.C.-II.C. cigarbox midgets. 

# Section for reference to public-address amplifiers. 

# Section for reference to short- wave receivers. 

# Section for reference to remote-control systems. 

# A complete compilation of radio tube data, covering both 
the old and the many new types. 

# Section devoted to test equipment, analyzers, etc.* with 
full diagrams and other valuable Information. 

# A complete list of American broadcast stations with their 
frequencies in kilocycles; extremely useful In calibrating 
and checking test oscillators and In calibrating receivers. 

# Free Question and Answer Service, the same as ill our 
last two Manuals. 

# No theory; only service information in quickly accessible 
form. 

# Absolutely no duplication of any diagrams; nothing that 
appeared In any of the previous Manuals will appear in the 
1934 MANl'VL. This we unconditionally guarantee. 

# A handy, easily-consulted master Index making it easy 
for you to tind almost anything pertaining to your service 
problem instantly. This Index Includes all the diagrams 
published in all the previous (iKRN SHACK Manuals, as 
well as the I<KU diagrams. A big convenience and time 
saver! 

Clip — Mail This Coupon Today 



GERNSBACK PUBLICATIONS, Inc. 
96-98 Park PIjcc, New York, N. Y. 

Ccntlemen ; Unclosed you will find nty remittance of $3.50 
for which you are to send me. Postage Prepaid. One ropy 
of the mii OFFICIAL It A I lit) SERVICE MANUAL. [Send 
remittance by check or money order: or register letter if it 
contains cash, currency or unused U. ri. Postage stamps.] 
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Takes the Resistance Out of Radio" 



Editorial Office*: 96-98 Perk Place, New York, N. Y. HUGO GERNSBACK. Editor Vol V., No. 8. Februery, 1934 



WHAT ABOUT TELEVISION? 

An Editorial by HUGO GERNSBACK 



TELEVISION has now been with us for a good many 
years, Baird in England demonstrated television about 
1926; while Jenkins, in this country, had achieved some 
measure of success with the first crude television ap- 
paratus in the year 1922. 

Strange as it may seem, very little scientific proyn'ss has 
been made in television from that time on. It is true, that 
some of the mechanics of the scanning apparatus have been 
improved; we have better neon tubes; and we are enabled to 
get a larger and clearer image today than was possible five 
years ago. Yet television has not "arrived." The man in the 
street asks the question — and he asks it frequently — "what 
about television — what is happening? Is it true that our 
large corporations are deliberately withholding television on 
account of the depression? Has television been perfected, 
etc.?" 

To these questions, it might be answered that none of our 
large radio companies are holding back television, nor has 
the art been perfected sufficiently to put it on a par with 
present-day home radio. All of our big radio interests have 
been toying with television; but whatever has been produced 
is still in the laboratory stage. 

It is true that, by means of the mechanical scanning disc, 
you can, today, obtain a fair-to-middlin' image, providing 
certain "its" are answered. In the first place, the television 
transmitter must be "tied in" with the A.C. lighting system 
that supplies the current to those who have receiving instru- 
ments. If you live in a different district, where your electric 
house current is not tied in with the system that also sup- 
plies the transmitter, you are out of luck; because your 
images will not synchronize properly, unless you go to an 
endless amount of trouble and are, in fact, a radio engineer. 

In other words, if you are located on a farm or if you are 
in a suburban home, away from the network which supplies 
the current to television transmitting stations, you will have 
trouble. If you are in a district which has direct current, 
you are equally out of luck. 

Secondly; so far, the images have been rather small, too 
small in fact, for comfortable viewing and enjoyment of a 
presentation. Images a foot square are not clear. 

Finally, as I have pointed out many times, the idea of a 
mechanical scanning disc is not the solution of television; 
this compares to the crystal stage of radio development and, 
in my estimation, television will never amount to anything 
until we have some other, non-mechanical form of television 
set. 

This brings us to the cathode-tube television scanner, from 
which much has been expected but little has been accom- 
plished so far. 

We have pretty good cathode-tube scanning apparatus to- 
day; but they are still expensive, cumbersome, and do not 
give the results that are expected of them; and, while the 
cathode tube may be one answer to television, I do not believe 
that it is the final answer. 

I pointed out years ago that television research scientists 
and engineers seem to be on the wrong track, as far as 
television is concerned. By that, I meant that they are still 
clinging to the old school of "scanning." This school teaches 
that you must break up your image into thousands and mil- 
lions of little points, which you transmit by translating 
them into electrical impulses and then re-assemble at the 
receiver; where the reverse action is brought about so that 
you can view the image. 



This scanning idea, to my mind, is all wrong, and totally 
unnecessary. When the final television invention comes 
along, one which may be likened to the radio tube of today 
as compared with the radio crystal of yore, it will be found 
that the scanning idea is conspicuous by its absence. 

Some thirty million years ago, nature invented the first 
real television machine which, so far, has not been duplicated 
by man. 1 refer, of course, to the animal eye. which has 
been in existence on this planet for million of years, and is 
open for study by all television aspirants. 

The animal eye (which, of course, includes the human eye) 
is almost a perfect television receiver and transmitter. Not 
only does it receive an image from the outside world by 
means of light rays and then transmit it through the optic 
nerve to the brain, but it goes the television engineer several 
steps better; because, in the first place, the eye gets along 
marvelously well WITHOUT ANY SCANNING MECHANISM, 
but the image is received and transmitted in colors as well. 

And, while it may be true that colors do not exist in 
nature, but are only a psychological effect in the mind; yet 
if, by electrical means, you can duplicate the living eye's 
television machine, you will then also be able to transmit 
and receive color impulses so that the human eye can re- 
ceive them. It will be noted that the human eye "takes in" 
an image all at once; that is, AN IMAGE IN ITS ENTIRETY, 
IN ONE INSTANT. Even a fast-moving automobile or bird 
requires no scanning by the human eye. The entire auto- 
mobile or bird is transmitted to the retina, exactly as a photo- 
graphic camera receives the entire image on its light-sensi- 
tive plate in a fraction of a second. 

This would prove conclusively that it is possible to have 
television without the scanning idea; but. of course, there 
remains as yet to be invented, an instrumentality to achieve 
this result. Some engineers will probably call me to order 
and point out that, if I will supply them with several million 
conductive lines between the transmitter and receiver, they 
also can televise without scanning; because in the human eye 
there are actually millions of nerves which connect the retina 
with the brain, all these millions of nerves being enclosed in 
what we call the optic nerve. It has been found that each 
strand leading from the rods and cones of the retina is separ- 
ate and distinct, being in fact a separate "conductor." 

While I am aware of all this, the solution need not be as 
difficult as may be thought. Take, for instance, a telephone 
diaphragm. This single 2*4 in. black iron disc finds no 
difficulty in transmitting simultaneously thousands of differ- 
ent kinds of sounds that you can instantly recognize in the 
telephone or in your loudspeaker; yet you have but two con- 
ductors which connect the telephone transmitter and receiver. 

In front of a loudspeaker, and listening to a symphonic 
orchestra, a finely-trained musical ear has no difficulty in 
picking out all of the musical instruments. And you, your- 
self, have no difficulty in recognizing, over the phone, the 
voice of a friend out of several hundreds others that may 
talk to you daily. Yet, the telephone receiver does no 
scanning; it does all these things with a single instrumen- 
tality. The telephone diaphragm is the counterpart of the 
ear. and that of the human eye is the missing link in tele- 
vision today. The final instrument which will solve the 
problem will be so simple that it would astonish us, today; 
just as Bell's telephone receiver seems absurdly simple from 
an electrical viewpoint, once you know the trick. 
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EUROPE 
RE-TUNES 




Krijhsels' Master Wavemeter 
Bitter cj-nerienee showed that ventral 
control was needed. 



TO avoid a repeti- 
tion of the chaos 
that followed the 
inauguration of the Prague Plan six- 
years ago in Europe, the t'nion Inter- 
nationale de lfadiodiffusion has devised 
an elaborate scheme to effect a smooth 
change-over to the Lucerne Plan, on the 
fourteenth and fifteenth of this month 
(January), Apparently Europe has 
patched up at least a few of the differ- 
ences brought out at the recent meeting 
at Amsterdam ( Radio-Ck.ut, January 
1U34, page 391). 

All Europe's stations will cease trans- 
mission at or before 11 P.M., G.M.T., 
on January fourteenth. Then, one by 
one, according to special schedules the 
stations will resume broadcasting ou 
their new wavelengths. The accuracy of 
the re-tuning will be checked systematic- 
ally by one of the 7 official control 
points. 

At these points, special, accurate 
wavemeters will be used to check the 
stations within their individual groups. 
These seven points are: Brussels, Ber- 




Tiie Network for Ke-ti*sims Ki-rope 
To avoid the ehaos vhieh followed the 
Prague Plan. 



lin, Prague, Helsinki (Sweden), Mojaisk 
(U. S. S. H. ), Sosto Calenda (Italy), 
and Stockholm. The stations in the 
Brussels category are shown in the map 
below. 

It may be wondered why each station 
does not change its wavelength accord- 
ing to its own wavemeter. However, 
bitter experience following the Prague 
Plan showed that much more rigid con- 
trol was necessary. It appears that the 
wavemeters in the majority of European 
broadcast stations were of doubtful 
veracity. 

JIMMY WALLINGTON 
WINS DICTION 
AWARD 

AS Walt Winchell 
WK^^^m^^^^^m /\ might say — an 

/ \ orchid to blue- 
eyed Jimmy Wallington who takes his 
place alongside Milton Cross, Alwyn 
ltech, John Holbrook and David Ross 
as the winner of the metal awarded each 
year for "good diction on the radio" by 
the American Academy of Arts and 
Letters. 

Six-foot Jimmy came into prominence 
during the stay of the first Byrd expedi- 
tion at Little America, when he acted as 
announcer to the special programs 
broadcast to Antarctica. Later, he 
achieved some success as a commentator 
at broadcasts of special events — and 
then came Eddie Cantor. 




Jimmy Wellington's New Meiiai. 
Can tor' 8 ''stfatttht man" annexes this 
year's diet ion award. 

As "straight man" for the Cantor pro* 
grams, Jimmy came into the full glare 
of the "lime light" and apparently he 
has come out with colors flying. 

While we have no wish to "put a wet 
blanket" on friend Jimmy's achievement, 
it is strikingly evident that the selection 
of the "best" announcer is made entirely 
upon the personal opinions of the 60 to 
100 judges on the following basis— pro* 
nnnciation, articulation, tone quality, ac- 
cent and cultural effort. 

Absolutely no effort is made to verify 



their selection by scientific methods. 
There are a number of accurate ways to 
check the quality of the voice, by wave- 
form analysis, by direct comparison by 
means of reproducing devices, etc. The 
editor wonders why, in this day of sci- 
entific accuracy, a more reliable system 
is not chosen by the American Academy 
of Arts and Letters. 




r 



fvEOROK F. MCCI.RI.LAKD 

lie quit yiiC to start his uirn national 
chain. 



BROADCAST 
CHAINS GALORE 

SINCE the sad 
demise of the 
Amalgamated 

Broadcasting System, Ed Wynn's pride 
and joy, national networks have been 
springing up like mushrooms. At least 
three newcomers in the "network mar- 
ket" with national ambitions have been 
started. 

The first of these projects which has 
come to our attention, and probably the 
most promising, is being formed by vet- 
eran George F. McClelland, one-time 
vice'president of NRC. In answer to in- 
quiries at Mr. McClelland's office, the 
editor was informed that "Broadcasting 
Stations Corporation" which is the high- 
fa hi ting name selected by directors of 
the new chain, does not expect to start 
full commercial operations until fall. 

The second network is a remnant of 
the "Fire Chief's" chain, and consists of 
four stations of that late lamented group 
and one other station, who are starting 
very inauspiciously by trading pro- 
grams. Evidently they learned a lesson 
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REVIEW 



Radio is now such a vast and diversified art it 
has become necessary to make a general 
survey of important monthly developments 
throughout the field. RADIO-CRAFT analyzes 
these developments, and presents here a re- 
view of those items which are of interest to all. 



from the high-pressure publicity in 
their Amalgamated experience. 

The third chain (the owners of which 
admit that they have network aspira- 
tions) is associated with no less a na- 
tional character than jovial former Gov. 
Al Smith. Al went seriously into this 
thing which he jocularly calls "rad-dio" 
when he and a group of wealthy and 
socially prominent young business men 
of New York leased the facilities of 
station WMCA, after a little argument 
with Czar La fount. 
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RADIO'S 
BLUE EAGLE 
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ADIO set and parts 
manufacturers can 
now watch the 
radio broadcasters staggering along un- 
der their very own NUA code. The 
broadcasters (who were not included in 
the electrical code with the rest of the 
industry) have had a free hand up to 
this time, but have now come under a 
special code, and according to reports, 
they arc not well pleased with it. 

The reaction of the NAH (officially 
worded National Association of broad- 
casters) is that the code of fair compe- 
tition proposed by the National Recov- 
ery Administration, will increase ex- 
penses out of all bounds, and at a time 
when the broadcast business cannot 
be said to be on a breaking-even basis. 
In a letter to Radio-Craft, William B. 



Dclph, Chief of the radio division of 
the Bureau of Public relations of the 
National Recovery Administration, says: 
"compliance with the code will increase 
payrolls in the broadcasting industry 
$1,328,000 yearly; 7G5 people will be re- 
employed and this number will repre- 
sent a 350 increase over any previous 
high in employment." 

And from another source, we learn 
that organized labor is making a drive 
on the radio industry, both in its broad- 
casting and its manufacturing aspects, 
to introduce unionization. It is claimed 
that wages are too low in the manufac- 
turing end, and to enable "collective bar- 
gaining" union agents are pressing their 
plans upon employes outside the fac- 
tories. The pay being higher in the 
broadcasting end, it is maintained that 
it should be even better, as proposed in 
the code for broadcasters. 



HAIL TO VIENNA'S 
NEW STATION 



■A 



ND now conies 
news of a new 
su pe r-po wer 
station — Austria's most powerful — be- 
ing located on Bisamberg, an insignifi- 
cant hill situated about half an hour 
from capital Vienna. 

This transmitter is the first to use 
the 30(1 kw. tubes developed by telefunk- 
en. The station operates on 517 meters 




and now radiates about 100 to 120 kw. 
An interesting feature of the trans- 
mitter is the antenna system (which is 
illustrated here). It consists of a 
half-wave aerial familiar to our readers 
( R.miio-Ckaft, September 1931, page 
However, another 420-ft. tower 
is used as a reflector so that the signals 
are sent out mainly to the west; 36, 10- 
foot masts support the counterpoise. 

NEW YORK GOES 
RADIO TAXI MAD 




O.nk op Nkw Yokk*s Hamo Tax Iks 
Otritct** of uoit < (fnii>iH <l hnekn are ttsittn 
latyv "hankie*." 



Viknx.\*m Mammoth ISuoaih-astku 
Hear Karaite *iruatt as "Wicn" blankets 
the i t her. 



LAST month. Radio 
Fleet Owners, Inc., 
put on the streets 
of New York, 2.000 taxis, all radio- 
equipped. The bright gray taxies im- 
mediately took New York by storm, and 
so anxious is the New York public for 
radio in their taxicabs that it promptly 
deserted all other taxicabs for the new 
radio taxicabs which now are doing a 
landoffice business. 

The radio receiver used in these taxies 
is the usual Philco Transitone, installed 
below the taxi-meter in the cab. The 
loudspeaker is located on the inside sec- 
tion dividing passenger and driver, com- 
ing flush with the dividing wall, and 
faces the passenger. A small dial, with 
two controls, likewise faces the passen- 
ger. The quality of the sets that work 
is surprisingly good. 

There remain, however, many bugs to 
be ironed out because, of six cabs which 
we hired in one week, two gave no radio 
reception due to open wires, blown 
tubes, etc. The taxi drivers keep the 
radio set going twenty-four hours a day, 
and even when they have no passengers, 
the radio goes full blast to attract pros- 
pective victims. 

This is not according to Hoyle, be- 
cause the radio set is only supposed to 
be switched on when the taximeter flag 
is pulled down. But the foxy drivers 
push a pin in the two wires that go to 
the flag, thus closing the circuit! 

{Continued on page 485) 
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WLW ON THE AIR WITH 500 KW. 

A NEW EXPERIMENT IN SUPER -POWER BROADCASTING 




Kadio broadcasting has developed through a 
series of steps from the first crude low-power 
transmitters used in the early experiments with 
the broadcasting of entertainment to the pres- 
ent highly complex and efficient transmitters. 

Through these gradual advancements, the 
Cincinnati station WLW, has often been identi- 
fied as a pioneer. And now, the owners of this 
station are building a new transmitter, revo- 
lutionary in design and having a power output 
ten times greater than the previous maximum 
used in this country! In the upper-left photo 
are shown two oil-filled audio transformers, each 



weighing 22.5 tonsl (Compare this to the 
usual, '/2-lb. unit held by Mr. Schaefferl) In 
the upper-right photo is shown one of the three 
180 kw, R.F. amplifiers used in this gigantic 
station. In the lower-left illustration is shown 
a section of the main control panel which is 
54 ft. in length. In the lower-right photo is 
a view of the transmitter building and the 
830 ft. vertical half-wave antenna. Powell 
Crosley, Jr., president and founder of Crosley 
Radio Corp., operators of WLW, WSAI and 
W8XAL, is shown in the central view. 

(Continued on page 503) 
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THE LATEST RADIO 
EQUIPMENT 




A noise-locating unit (No. 389) 



NOISE LOCATOR 

THIS portable noise locator has been 
■ designed to meet the need of public 
utilities engineers and Service Men lor 
a medium-priced unit. It measures only 
12 x 12 x 7y 2 ins. high and weighs 21 
lbs. when ready for operation. 

The equipment includes a receiver 
with a sensitivity of 2 microvolts abso- 
lute, flat over the range of 1,500 to 500 
kc; a collapsible steel rod antenna; 
headphones; and the necessary batteries. 

Visual and audible indications are af- 
forded by the noise intensity meter and 
the phones. Ideal for use in the field. 



A unit for testing high V. filament tubes* 
High-frequency speaker (No, 391) 

HIGH-FREQUENCY REPRODUCER 

THE speaker illustrated above permits 
* reproduction up to 9,000 cycles for 
"wide range" talkies equipment. Couples 
to the existing, "standard" reproducer 
without a filter network. 



TUBE-TEST ADAPTER 

THE unit shown below is used for test- 
ing tubes having high filament voltage 
requirements in test units which do not 
have facilities for them. 

It consists of a cylindrical case which 
is plugged into the type 24 tube socket — 
a rotary switch selects the correct fila- 
ment voltage. 



VOITS 



MIDGET TRANSFORMERS 

ANEW line of midget transformers 
for mike input, interstage coupling 
a lid output has just been introduced. 
They are \ X A x 1% x ins. high and 
have a high efficiency due to the use of 
special materials. Weigh only 8 oz. 





RFC" 3 L AT FS 

Tube tester adapter (No. 390). 



Above* a new Tine of midget coupling trans- 
formers for amplifier use (No, 392). 
Right, a combined radio receiver and cock- 
tail bar for the home (No. 394). 
The set shown on the right includes a well- 
known chassis which is mounted in the special 
cabinet. This cabinet is equipped with rollers 
so that the radio set and "bar" can be convent* 
ently moved from room to room- 




A.C.-D,C. hearing air (No, 393). 

A.CD.C. HEARING AID 

THK hearing aid shown above will op- 
erate on 11(1 V., A,(\ or D.C. Consists 
of a --stage amplifier using two type 37 
tubes and a 25-5 rectifier, which also 
supplies the mike current. 

Said to be hum free in operation. It 
is housed in a case 11 x f) 1 ^ x ins. 
high; weight, 5 lbs,, complete. 



A TALKING, "WALKING" BAR 

AW I DK AWAKE m a uu fact u re r has 
just introduced a series of radio re- 
ceivers with cabinets having compart- 
ments in the top which are elaborately 
fitted with glasses, measuring spoons 
and cups and other necessities for post- 
prohibition liquid nourishment. 

The radio receiver is contained in the 
lower part of the cabinet, which is made 
of solid wood and is equipped with rub- 
ber-tired wheels to facilitate moving th? 
"talking bar" from room to room. Sev- 
eral well known manufacturers supply 
the sets. 




Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope. Kindly pive (number) in description under picture. 
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Soldering iron holder and stand (No. 395). 

SOLDERING IRON HOLDER 
T1IK unit above is a combined stand 
I and bolder for the soldering iron. It 
serves two purposes. First, it is a handy 
iron bolder (supports open); and sec- 
ond, when ready to leave the job the 
iron may be inserted in the bolder and 
the latter (it onvc dropped into the tool 
bag (supports closed). 



L » 

Porcelain stand-off insulators (No. 397). 

STAND-OFF INSULATORS 

THE experimenter will find many uses 
' for these glazed porcelain insulators 
in his work. They are available in sev- 
eral sizes from % to 1*4 ins. high and 
require only one hole for mounting. 
Larger sizes supplied with jaeks for 
plug-in coils and all high-voltage uses. 



SERVICING HARDWARE KIT 

A COMPLETE assortment of screws. 

nuts, washers and other essentials 
(see below > of the Service Man is sold 
by a well known radio set manufacturer. 



PIEZOELECTRIC PICKUP 



THE pi 
high 
using a j 
cribing 



10110. pickup shown below is a 
impedance, high-quality unit 
iezoelectric crystal as the trans- 
mechanism. 




Servicing hardware assortment (No. 396). 



Piezoelectric phono, pickup (No. 398). 



ELECTRON -COUPLED 
SERVICE OSCILLATOR 



THIS oscillator is an electron-coupled. 
I A.F. modulated signal generator of un- 
usual design. It operates from any 1 10 
V. A.(\ supply and covers the entire fre- 
quency band from 90 to 1.600 kc. with- 
out resorting to harmonies. This is ac- 
complished by using three separate cnils 
and calibrating the fundamental fre- 
quency of the oscillator for each coil. 

The entire coil assembly is perma- 
nently mounted within the unit — the 
shift from one frequency range to an- 
other being accomplished by means of a 
double-pole 3-position switch. 

Each unit is individually calibrated 
against crystal controlled standards; 
precautions have been taken in the de- 
sign of the electrical circuit and in the 
mechanical construction to insure the 
highest degree of accuracy attainable 
without resorting to elaborate and costly 
crystal control and temperature con- 
trolled systems. 

The circuit has been specially devel- 
oped for this unit and employs true elec- 
tron coupling to produce the maximum 
frequency stability and to prevent reac- 
tion between the output and the oscil- 
lating circuits. 

A type 41 power tube is used with ap- 
plied voltages well below the rated 
values, to insure long life and constant 
service. 



The shielding of the entire unit is suf- 
fViently complete so that very low out- 
put voltages can be obtained. The out- 
put is controlled by a potentiometer in 
the output circuit. This feature in- 
creases the usefulness of the oscillator 
not only because it provides a means 
for estimating the sensitivity of the re- 
ceiver being adjusted, but also because 
it facilitates the adjustment of l.F. and 
Ii.F. circuits of receivers with A.V.C. 

The three positions of the frequency 
control switch correspond to the follow- 
ing frequency ranges: range A — 90 to 
2G0 kc; range H— 170 to 550 kc; and 
range C— 500 to 1.600 kc. This wide 
band of frequencies makes it possible to 
adjust practically every type of receiver, 
including "long-wave** superheterodyne 
sets which employ intermediate fre- 
quencies as low as 95 kc. 

Frequency reference points such as 90, 
115. 175, 465. 550 and 1.500 are individu- 
ally plotted on the calibration curves to 
insure the greatest possible accuracy at 
these commonly used points. 

The entire oscillator is housed in a 
crystalline finished cabinet 7x4^x2^ 
ins. deep. 

The circuit diagram of the unit is 
shown in the accompanying illustration, 
which illustrates how the shifting from 
(Continued on page 486) 




Six V. P.A. Systems (No. 399). 

6 V. MOBILE P.A. SYSTEM 

THIS system consists of a P. A. ampli- 
■ tier, a cynamotor and filter, a 2-speed 
turntable, phono, pickup, two matched 
llMn. dynamic reproducers and a ^-but- 
ton microphone. The amplifier uses 
three stages supplying over 20 \V. power 
with a gain of Ttf db. ; weight 65 lbs. 



LOW-LOSS SOCKET 
TJIIO requirements of high-frequency 
' have necessitated the design of special 
soekets such as this type with isolantiie 
insulation and cadmium plated contacts. 



Or 



A lowloss tube socket (No. 400). 




Electron - coupled 
service oscillator 
(No. 401). 




Interior views of the unit. 
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INTERNATIONAL RADIO REVIEW 



ST. 500 RECEIVER 

IN a recent issue of Poitlak Wirkless 
I magazine, John Scott-Taggart, the 
well-known English engineer described a 
new receiver which has attracted a lot 
of attention. As shown in the circuit 
below. Fig. 1, the receiver uses a T.R.F. 
circuit with regeneration both in the de- 
tector and the U.K. stages. 

It is claimed by the author that this 
double feed-back arrangement has many 
advantages over other systems. Some 
of these advantages are, controllable se- 
lectivity in the aerial circuit, which 
permits elimination of adjacent channel 
interference; elimination of losses in 
the aerial coupling circuit, due to re- 
generation in the R.F. stage; double re- 
generation supplies an amplification 
equal to many 11. F. stages according to 
the claims; double class H audio ampli- 
fier supplies high output and economy 
in "B" current. 

The detailed illustration below, Fig. 
2, shows the difference in selectivity pro- 
vided by different lt.F. and detector cir- 
cuits. It will be noticed that according 
to the illustration, which appeared in 
Poiti.ah Wirki.kss, the S.T, 500 receiver 
is much more selective than the other 
methods shown. The phase-adjusting 
system of regeneration control is smooth 
in action and permits adjustment right 
up to the point of oscillation. 

The values of the parts used in this 
set are indicated on the schematic dia- 
gram. However, no coil details were 
supplied in the article, as many manu- 
facturers in England are supplying spe- 
cial components for this set. 

It is of interest to note that this up- 
to-tlie-minute English set uses two tun- 



HERE is what the radio experi- 
menter has been wanting for a 
long lime — a semi-technical re- 
view of the thousands of new 
ideas which are continually ap- 
pearing In overseas publica- 
tions. Each month there are re- 
ceived at the offices of RADIO- 
CRAFT hundreds of daily, weekly 
and monthly magazines orig- 
inating from every point on the 
face of the globe. 

SINCE the cost of subscribing 
to each of these would be pro- 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il- 
lustrated and described each 
month in these international 
radio periodicals. 

NOTE that the only available in- 
formation is that which is pub- 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 



a magazine published in Denmark, an- 
other of these iron-cored lt.F. coils was 
mentioned. As shown in Fig. 3, it con- 
sists of a closed core, upon which the 
coil is wound. An air gap on one side 
of the coil is equipped with a wedge- 
shaped plug of the same material as 
the core. 

By varying the position of the wedge, 
the air gap is increased or decreased, 
with a resulting variation in the re- 
luctance of the core. This change in re- 
luctance changes the inductance of the 
coil and thus tunes it. 



ing controls — the tuning vo?idcnscrs are 
not gauffi*U. 



A NEW TUNING SYSTEM 

RADIO experimenters in Europe are 
showing considerable interest in 
H.F. coils with iron cores, as we have 
pointed out in previous issues of H.mho- 
Ciiakt. 

In a recent issue of PoerLAKu Radio, 



A LOW-PASS FILTER 

THE practice of using some sort of 
tone control whereby heterodyne in- 
terference may be minimized by reduc- 
ing the high-frequency response of a 
receiver is fairly common. Unfortu- 
nately, most of the methods in use are 
rather crude and instead of cutting off 
sharply at the desired frequency, taper 
off gradually from a much lower fre- 
quency. This affects the quality con- 
siderably. 

A recent issue of Wirki.kss Would, an 
English magazine, showed a circuit for 
a scientifically designed low-pass filter 
which cuts off sharply. The circuit of 
this filter is shown in Fig. 4. The ac- 
tual values of inductance and capacity 
will have to be worked out experi- 
mentally. 



AN ADJUSTABLE SCRATCH FILTER 

\A/HILE the design of phonograph pick- 
nps has advanced considerably in 
the past few years, and methods of mak- 
ing records have been revolutionized, 




Fig. 1 

The schematic circuit of the S T. 500 which is attracting much attention in England. 
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Fig. 2 

The relative selectivity of the S.T. 500 (D). 



460 



RADIO-CRAFT for FEBRUARY. 

www.americanradiohistorv.com 



I 934 



«0| 




Fig. 10 

The Megadyne receiver brought up to date. 

This circuit is a modern version of the set de- 
signed by Mr. Hugo Gernsback. 

the electrical reproduction of phono- 
graph records is still affected by the 
presence of "surface noise." 

In Wireixss Would an article ap»- 
peared, recently, describing the con- 
struction of a flexible scratch filter with 
adjustments both in the cut-off fre- 
quency and the sharpness with which 
cut-off is accomplished. 

In the majority of pickups the natural 
resonance lies between 2,500 and 5,000 
cycles and a suitable choke for this 
range is shown in Fig. 5A and B. The 
coil consists of two 3-in. discs spaced by 
a %-in. diameter disc. It consists of 
7,000 turns of No. 34 D.S.C. wire. 

The values of parts are shown in Fig. 
5 A. The capacity, which controls the 
frequency of cut off, can be varied from 
.002 mf. to the minimum of the variable 
condenser. The sharpness of cut-off is 
controlled by potentiometer Rl, R2, 
while the volume is controlled by the 
50,000 ohm potentiometer. 



Fig. 9 

A German all-wave superheterodyne receiver with some very novel characteristics. 



in which the two coupling condensers 
connecting the plates and the grids of 
the opposite tubes are replaced by crys- 
tals. This circuit is particularly useful 
in multivibrators: i.e.. oscillators rich 
in harmonics, which are often used for 
measuring and calibrating purposes. 



INTERFERENCE LOCATOR 

A RECENT issue of Wireless Maoa- 
zine contained the circuit of an in- 
teresting interference locating unit, 
made by Siemens and Halske, well- 
known European radio engineers. The 
circuit is shown in Fig. 7. 

It consists of a 3 tube screen-grid 
T.R.F. set, equipped with a loop aerial 
and "a search antenna/' which comprises 
a small coil connected by a shielded 
lead to the control-grid circuit of the 
R.F. amplifier. The loop is used for 
preliminary adjustment to find the lo- 
cation of the interference and the search 
coil is used to locate the exact source 
of the noise. 





Fig. 8 

The experimental class B detector circuit. 




A NEW CRYSTAL-CONTROLLED 
OSCILLATOR 

THE illustration, Fig. 6, shows a new 
* R.F. oscillator arrangement which 
avoids some of the pitfalls encountered 
with crystal control operation. This 
circuit appeared in Radio Welt maga- 
zine. 

In order to secure operation free from 
disturbing "side resonances," two quartz 
crystals having exactly the same natu- 
ral frequency are required. The trans- 
mitter is wired as a balanced generator 



A CLASS B DETECTOR 

THE circuit in Fig. 8 shows an inter- 
* esting experimental detection system 
which was described in Australian Ra- 
dio News, recently. 

It consists of a twin class B tube, 
(similar to the type 53) connected as 
a full-wave, grid leak type, detector. 
This has two distinct advantages over 
single tube arrangements according to 
the original article. The first of these 
is in the fact that the R.F. currents in 
the plate circuit of the tube are oppo- 
site in phase and balance each other 
(Continued on page 495) 



Fig. 7 

An Interference locator for service work. 




Fig. 6 

The circuit of the double-crystal oscillator. 



Fig. 3, above 
The inductance Is varied by core reluctance. 

Fig. 4, ri M 
A low-pass filter for detector bypass. 
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VOLUME CONTCCM- 
50.000 OHMS 



Fig. 5 

A flexible scratch filter for phono. Quality. 
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"Shooting'* a remote bird to record its sounds. 



At thousands of points throughout the world tech- 
nicians are battling, each in his particular way, to 
overcome difficulties that to the lay mind appear 
to be insurmountable; the trained man, however, 
readily appreciates the feasibility of the ideas. It 
is in non-technical explanation of the difficulties 
besetting one group of inspired workers that Mr. 
Gene A. Day describes the technique of recording 
the sounds of birds. Unlike the woodsman — gun 
equipped, or the fisherman — with rod and reel, our 
"sound hunter*' fares forth with equipage that must 
astonish the denizens of the forest — a sound truck, 
a parabolic reflector, a microphone, and a sound 
truck equipped with amplifiers and the necessary 
apparatus for recording sounds on film and disc. 



GENE A. DAY 



HOW THE 

SOUNDS OF BIRDS ARE 
RECORDED ON FILM AND DISC 



RADIO, invading the virgin field of 
nature study, has scored another 
decisive triumph by facilitating 
the production of the first exten- 
sive series of "bird talkies" made for 
educational purposes. 

Credit is due to Mr. A. R. Brand who 
has made some 30,000 ft. of bird-song 
talkie film. During his three seasons of 
recording bird notes he has obtained 
original records of 90 different varieties 
of American song birds. To increase the 
use of these remarkable bird sounds Mr. 
Brand has had phonographic records— 
"discs" — made from these film records 
which can be circulated readily and 
widely. Wherever phonographs are 
available, in even the smallest rural 
schools, these bird calls can be repro- 
duced realistically, so that youngsters 
may learn to distinguish between them 
and to identify the avian singer by the 
varietal pecularities of his calls or key 
tune. 

Locating the Microphone 

Mr, Brand conceals the microphone in 
making his bird talkies close to the 
known perch of a feathered songster. 
Dependent on the species of bird whose 
lilting notes are being recorded, the 
mike is set somewhere from 1 to 15 
yards from the avian opera singer's ros- 
trum. If the mike is too close to the 
songster, an irregular, discordant record 
results which is ruined by the blasts of 
sound. If the mike is in exactly the 
right position for that particular variety 
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of bird, the resultant talkie is so ac- 
curate that it will almost fool the bird's 
mate. 

The bird talkie makers use a specially 
equipped sound truck, designed and 
built for the unique purpose which it 
now serves so well. The arrangement is 
such that the condenser microphone is 
attached to 250 ft. of shielded rubber 
covered cable which is mounted on a re- 
volving cable attached to one of the 
doors of the truck. Thus, the sound 
truck can be stopped at a strategic point 
along the highway or byway and the 
mike extended to the song perches of 
the birds located in a secluded nook 
some distance from the road. Happily 
for the avian music recorders, song birds 
visit their customary perches for sing- 
ing practice at approximately the same 
time daily. There are many handicaps, 
however, which make the task difficult 
as some varieties begin to sing before 
the first peep of dawn, even before 4 
A.M. in the summer time. That means 
that the bird song recorders must be in 
the field as early as 3 A.M. during the 
mating season from April until August, 
when bird music is the best of the year. 

The end of the waterproof cable that 
terminates at the motor truck is at- 
tached to the sound camera which is 
loaded with talkie film. The condenser 
microphone is a standard apparatus 
such as is used commonly in the modern 
talking motion-picture studio, while the 
sound camera and amplifiers are similar 
to those employed by professional talkie 



producers. These instruments have 
been modified and adapted for the spe- 
cial purpose for which they are used. 
An interesting feature of the sound re- 
cording hook-up is a parabolic sound 
reflector 3 ft. in diameter, which pro- 
vides a large surface for sound recep- 
tion. This reenforcement results in bet- 
ter records than would obtain if the 
small receptive surface of the micro- 
phone was the only focus for bird song 
registration. 

Making the Sound Reflector 

It was only after months of experi- 
mentation that Mr, Brand and his aides 
succeeded in per reeling a sound reflec- 
tor which would satisfy their require- 
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Radio's ramifications are now so extensive 
as to bewilder the technician who is con- 
fronted, for the first time r with a listing of 
them. Thus, it is not at all unusual to find 
the vacuum tube — the mainstay of radio — 
serving manifold uses. As, for instance, in 
the recording of bird sounds that no other 
means are capable of accomplishing. Sub- 
sequent issues of RADIO - CRAFT will de- 
scribe numerous other uses for electronic 
devices — uses that to the radio man should 
prove to be very profitable. 




The reels of "sound film" and other recording units. 



meats. The search was truly a hunt in 
the dark, as they had no precedents upon 
which to base their tests. It was a case 
of pick and try. Hy the trial and error 
system, an efficient reflector was eventu- 
ally produced. When I asked how the 
reflector was made, this, In substance, 
was Mr. Brand's reply: "First of all. we 
had to make a negative cast of the port- 
able sound reflector. That cast had to 
be convex, parabolic. :1 ft. in diameter 
with the parabola having a focus of 
11 ins. 

"The negative, coated with thick oil 
to prevent sticking, was placed with the 
convex sid< upward for the preparation 
of the positive east. A ring of light pipe. 
II ft. in diameter, fitted with 2 strong 
metal pins extending from the circum- 
ference in opposite directions (180 de- 
grees apart) by which the reflector is 
supported, was placed at the rim of the 
negative cast. A batter was then made 
of plaster of paris. thin glue and hair. 
The glue was thinned and mixed with 
the hair — the hair provided the neces- 
sary body to the batter — and finally the 
plaster was added. Glue dries hard but 
is sensitive to moisture and will shrink 
in drying. Because it was essential that 
the cast conform to the negative, no 
shrinkage was allowable. Blaster alone 
sets quickly, becomes chalky, brittle and 
heavy. The combination of glue and 
plaster facilitated the production of a 
thinner reflector than would be possible 



if plaster alone was used. The mixture 
permitted the production of a sound re- 
fltctor with all the advantages of one 
made of plaster and the added attrac- 
tion of measurably reduced weight. 

"After a layer of prepared batter was 
spread over the negative cast, strips of 
fine wire screening were pressed into 
place as reen force men t so that the bat- 
ttr was forced through the meshes of 
the wire. Then another thin coat of 
batter was put down, followed by a sec- 
ond covering of wire. A third layer of 
batter was applied to cover the screen- 
ing and the pipe ring was then mounted, 
the loose ends of the wire being cut 
short and tucked around that metal rim. 
AI! applications of the thin batter were 
applied rapidly because plaster sets so 
quickly. When the plaster surface was 
finished, the reflector was clamped se- 
curely to the negative cast and allowed 
to set for one week. At the end of that 
interval, the reflector was removed, 
cleaned and rubbed with the finest pro- 
curable sandpaper. Then several coats 
of "Duco" cleaner were applied, followed 
by a thorough spraying with Duco paiut 
to provide a weatherproof surface and 
to prevent atmospheric moisture from 
dissolving the reflector. 

"The homemade sound reflector as 
completed was supported on a "U" made 
of 1-iu, piping, a floor flange tapped and 
fitted to take a standard tripod screw 
{Continued on page 488) 




view of the special condenser "mike." 




Placing the "mike" (before camouflaging). 
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Block diagram of the sound equipment set-up for recording the audible and almost suPer-audible sounds of birds. 
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Fig. A 

The endurance flight ship (left) and refueling plane (right) ; center. Miss Viola Gentry and, left to right, R, D, Washburne, Henry W. Roberts and N. H. Lessem* 

AN AIRPLANE DUAL-RANGE RECEIVER AND 

5 METER TRANSCEIVER 



iR. D. WASHBURNE and N. H. LESSEM 



Aviatrix Viola Gentry (former non-refueling 
record holder), with co-pilot Frances Har- 
rell (present women's refueling record co- 
holder) hopes to win the women's refueling 
endurance flight record. The authors de- 
scribe the radio installation, designed by 
RADIO-CRAFT for this flight, for broadcast 
and aircraft reception, and communication 
with the refueling airplane and ground. 
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Fig. C 

The complete transceiver. The button on the microphone fs pressed 
only when talking, thus conserving microphone current. The head- 
phones are special, "featherweight" units. As the batteries (right case) 
become depleted the entire case is exchanged, in the air, for a fresh one. 



PROFITING by the experience of their previous flights, 
the famous endurance aviatrixes, Viola Gentry and her 
co-pilot, Frances Hand, have insisted that full 50 
pound allotment of radio equipment, the most they 
could spare, be utilized, if necessary, for entertainment and 
radio communication during their endurance flight. These 
persevering young women, sometime in December, will take 
off for a month's continuous sojourn in the air. They are 
after the women's record of 8 days in the air and then the 
men's record of 27 days aloft. Here's hoping they make it. 

As pointed out by Jack Loesing, pilot, and Fred Fetterman, 
refueling operator, on the refueling airplane, the flight ship 
could not be shielded to prevent spark interference, due to 
the need for the greatest possible life from the motor. For, 
once aloft, it would not be possible to make any very ex- 
tensive repairs; there is not even a "cat-walk" to the motor 
of the flight ship. The matter of shielding the refueling 
airplane however, is a simpler proposition and, although, at 
the time of making the initial tests, the operation of the 
radio equipment was not tested under this desirable condi- 
tion, future operation may take place with the refueling air- 
plane shielded for non-interference operation. 

The radio installation called for equipment to meet two 
services: (1) reception of broadcast and aircraft radio pro- 
grams and information; and (2) two-way communication 
between the flight ship and the refueling airplane, and the 
flight ship and ground. The former requisite was con- 
veniently met by a new, commercially-available aircraft unit: 
the latter was much less easy to meet due to lack of time. 

Considerable care had to be exercised both in the construc- 
tion and installation of this equipment. Special precautions 
had to be taken to prevent the component parts from work- 
ing themselves loose while operating under constant vibra- 
tion. The radio communication equipment comprises two 
complete, 5 meter transceivers, affording two-way phone con- 
versation between the flight and refueling airplanes, and be- 
tween the flight ship and ground when the refueling ship is 
grounded. Every bolt and nut that went into the construc- 
tion of this apparatus was permanently locked into place 
with lock washers; every component part from the variable 
condenser down to the smallest pigtail resistor was rigidly 
mounted and made vibration proof. Large globules of solder 
were purposely formed at all electrical connection points to 
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Fig. D 

Top-rear view of the transceiver. 

increase mechanical rigidity. And finally, the entire trans- 
ceiver was mounted in t lie flight airplane on two strips of 
live rubber, as shown in Fig. R In the refueling ship, spring 
suspension from 8 different points on the transceiver was 
employed. To top it all, special, non-microphonic tubes, the 
fcG4's. were employed. The transceiver, complete with head- 
phones and microphone, weighs 5V£ lbs.; the power container, 
fully equipped, 7 lbs. 

The installation of the antennas presented somewhat of a 
problem. The fusalages of both airplanes were constructed 
ot duralumin, and the wings contained metal gas tanks. 
Since the proximity of the 5 meter antennas to all this metal 
would naturally result in too much absorption, the final ar- 
rangement was to stretch two quarter- wave (4 ft.) wires in 
a straight line, diagonally, across one side of the fuselage, 
using approximately 39 ins. of twisted wire for feeders to 
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Fig. E 

Underside of the transceiver, showing non-microphonic tubes. 

the antenna. Best results were obtained with this current- 
feed type of antenna. The use of any type of raised antenna 
was not permitted, due to the danger of fouling the refueling 
hose while establishing refueling "contact" aloft. 

The entertainment end of the radio equipment consisted of 
a dual-channel receiver known as the Crosley Air Uoamio, 
shown in Fig. B. The receiver encompasses both the broad- 
cast and the airplane bands: a two-way switch selects either 
band. A feature unique in aircraft radio operation is the 
complete absence of "IV* batteries. Two tJ V. Hotshot bat- 
teries, arranged in series to supply 12 V., comprise the entire 
power supply for the Air Uoamio. A particularly efficient 
vibrator-type "B" eliminator furnishes all plate and grid 
voltages for the receiver. The Roamio is designed to use 
{Continued on paye 497) 




Fig. 1, left 

Schematic circuit of the complete transceiver. 
Fig. B above 

The radio equipment in the sleeping quarters aboard the flight ship. 
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HOW TO MAKE THE 

BEGINNER'S 1-TUBE SHORT-WAVE SET 

FRANCIS R. HARRIS 

Nearly every imaginable type of radio "beginner's" article, except a real beginner's 
short-wave set, has appeared in past issues of RADIO-CRAFT; thirteen were listed in 
the August, 1 933 issue, page 91, and other models in subsequent issues. In his present 
article Mr. Harris gives complete directions for making a simple but extremely effective 
I -tube short-wave set that, under good conditions, is capable of amazing results. Get 
a good short-wave log-book (for best listening hours, etc.), then tell us your "luck." 



BROADCAST wavelengths and the 
programs they carry are very inter- 
esting, but the real thrill of radio 
lies in the short wavelengths — the 
higher frequencies — on which it is pos- 
sible to pick up programs of all kinds 
from the very ends of the earth! 

One or two of our previous Beginner's 
sets have made provision for reception 
of the band just below the broadcast 
spectrum — down to about 2,500 kc, {120 
meters)— but, in general, they have been 
designed for broadcast reception only. 
This time, however, we are seriously go* 
ing after the short waves and build a set 
that will cover everything from the 
hioadcast down to the beginning of the 
ultra-short- wave spectrum. Don't get 
the idea, though, that this means com- 
plication and difficulty. 

The set we are building this time is 
the simplest and the best breadboard 
siyle that we have yet constructed. It 
is designed for the absolute beginner 
who is neither radio man nor mechanic, 
and yet it will equal or better the per- 
formance of many more elaborate lay- 
outs. 

While we are on the subject of wave 
bands it might be well to give a list of 
the principle divisions and their alloted 
uses; the tabulation gives the frequency 
in kilocycles (kc.) and the equivalent 
approximate wavelength in meters. 

Usage Kc, Meters 

Regular 



Broadcast 550 to 
Short -Wave 6,000 to 
Broadcast 9,500 to 



1,500 
6.150 
9,600 
9,600 



Police 

Aircraft 
Amateur 
Phone 



9,500 to 
11,700 to 11,900 
15,100 to 15,350 
17,750 to 17,800 
21,450 to 21,550 
25,600 to 26,600 

1,555 to 1,712 

2,412 to 

2,300 to 

1,800 to 

3,900 to 
14,150 to 14,250 
28,000 to 28,500 
56,000 to 60.000 



2,508 
3,500 
2,000 
4,000 



545 to 200 
50 to 48,7 
31.5 to 31,2 

31.5 to 31.2 

25.6 to 25.2 

19.8 to 19.6 

16.9 to 16,8 
14.0 to 13,9 

11.7 to 11.2 
193 to 175 
124 to 119 
130 to 85,6 
166 to 150 

76.8 to 74.9 
21.2 to 21.1 
10.7 to 10.5 

5.3 to 4.9 
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Fig, A 

Front view of fhe beginner's 1-tube short-wave set. 
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Fig. 2 

Don't bother to "read a diagram" — just follow this layout. 
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The set we are building is designed to 
cover all of these bands from 550 to 
18,000 kc. (545 to 16 meters), which 
should be ample to give a real introduc- 
tion to the world of short waves; after 
which — unless we miss our guess— you 
will be, " 'rarin to go," to build a more 
elaborate layout with greater range. 

Construction 

The first step in construction is to get 
together all the material specified in the 
List of Parts; the necessary tools; and 
a fairly large, firm table upon which to 
work. Tool requirements are simple: a 
medium- and a small-size screwdriver; a 
pair of diagonal cutters; a pair of thin, 
long-nose pliers and a second pair of 
sturdier construction; a wood saw; a 
plane; a flat file and a rat-tail file; a 
hand-drill and a few drills (one No. 18 
and one will be enough to start); 

a soldering iron (preferably electric) 
and some resin core solder. Of course, 
you can use many more tools, if you 
have them, but those mentioned above 
will be enough to do the job. 

Cut the baseboard to size (its dimen- 
sions accommodate all the batteries), 
clean it up with the plane and sandpa- 
per, and give it a coat of shellac- 
always put a "Sunday dress" on your 
work; you've no idea how it adds to your 
reputation as a radio man among those 
to whom the technical details are just so 
many long words! (these folk usually 
include the treasury department— in 
other words, dad). 

Cut the aluminum panel to size (if 
you didn't buy it that way) with the 
wood saw — it won't hurt the saw. 
Smooth the edges of the panel with the 
plane. Next, lay out and drill the three 
small holes along the bottom for mount- 
ing; also the two larger holes for the 
condenser and potentiometer. If you 
have a drill of the proper size for these 
last mentioned holes use it; otherwise, 
use the largest you have and enlarge 
the holes with the rat-tail file. Don't 
scratch the panel all up while working 
on it as that spoils the whole appearance 
ot the set. Always put a piece of light 
cardboard between the panel and table 
top when you hold it down for drilling; 
and clean away all chips from under- 
neath. 

Now fasten the panel to the front of 
the baseboard and mount all the parts 

(Conthijed on page 489) 
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Fig. B Rear view of set, showing everything but batteries. 



M BY POPULAR REQUEST 

Editor, RADIO-CRAFT: 

Your new department for radio beginners is the "berries." 
How about a simple short-wave receiver or converter? 

Jack Gray, Kingsville Golf Club, Kingsville, Ont., Canada. 



Editor, RADIO-CRAFT: 

Have you, or do you know of anyone who has plans for a short- 
wave set that a beginner could understand? 

I would like to build a short-wave set that would bring in some 
of the S.-W. stations, yet, not to be too big a "job" for one who is 
just starting in the game. E. F. Schrafft, Main St., Middletown, Conn. 



The letters printed above are merely two of a large number of 
similar inquiries for complete construction data regarding a simple 
and inexpensive short-wave receiver design. The instrument described 
by the author admirably meets these requirements. Just one vacuum 
tube, and a few miscellaneous parts and, presto, you have a set that is 
capable of receiving radio programs originating thousands of miles away. 

If your knowledge of radio does not extend to a working ac- 
quaintance with schematic circuits, just follow the picture diagram 
in building up the set. 

What other instrument designs would you, as a beginner, like to 
see in RADIO-CRAFT? 
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Fig. 3 

Complete coil-winding data. 
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Fig. 1 The diagram — for those who insist upon schematic circuits. 
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SHORT-CUTS 

IN RADIO 



Hints, "kinks." ideas and 
suggestions that enable the 
amateur and professional 
to save time and money. 




Fig. A 

The added Pin facilitates tube insertion. 



A TUBE SOCKET IMPROVEMENT 

E. J. Koshollek 

IN the illustration above (Fig. A) is 
shown a kink for simplifying the in- 
sertion of tubes in their sockets. You 
will note that the tube base has a cen- 
trally located pin to act as a guide in 
centering the tube over the center of the 
socket. The pilot pin, being longer than 
the active tube pins, acts as a pivot al- 
lowing the tube to be rotated until the 
active pins are aligned with their respec- 
tive socket holes. An editorial in the 
November, 1932 issue of Radio-Craft 
gave added incentive to this idea which 
has rattled around in my head for some 
time. 



SECURING THE DIAL SHAFT 

Thurman R. Bailey 

I HAVE seen several means and ideas 
■ for holding dial shafts when putting 
on drum cables. 

The most handy way that I have used 
is to get a spring from a medium-size 
battery clip, a washer and the knob from 
the radio set. Put the washer (with a 
%-in. hole) on the shaft first, then the 
spring, after this the knob from the set, 
as shown in Fig. 1. When putting on 
the knob press it tightly against the 
spring to compress the latter; then 
tighten the set-screw in the knob. This 
will hold the shaft from turning and 
yet if you desire to turn the shaft you 
can do so. 




Fig. i 

Securing the dial shaft for alignment. 



TESTING PENTODES 

E. J. Brockway 

ON this page are shown the necessary 
changes for adapting the Jewell 409 
tester (serial 2291— all black buttons) 
and the Supreme model 50 tester for 
testing pentode tubes. 

In the case of the Jewell instrument, 
a push-button switch with six contacts 
i3 mounted 1 in. below the 16 V. A.C. fila- 
ment push-button. The 800 V. resistor 
spool for the D.C. plate voltmeter is also 
removed. The other changes in the wir- 
ing are determined by reference to Fig. 
2A. 

The changes for the Supreme model 
50 unit are shown in Fig. 2B. A jack is 
mounted next to the 5-prong socket on 
the right side of the panel. This is 
equipped with a bakelite plunger, for 
changing the circuit to test the pentode 
tubes. A good 4T tube will read 57 to 
61 ma. with the plunger in the jack. 



RENOVATING OLD SUPERHETS. 

P. C. McDaniel 
IIAVING serviced many superhetero- 
" dynes, I've found that some are very 
sluggish or dead on distance. No amount 
of adjustment of the trimmer conden- 
sers will hold the modulator and oscil- 
lator circuits in exact step over the fre- 
quency band, due to the fact that the 
capacity in the variable gang sections 
will not hold in exact step for every set- 
ting on the dial. Therefore, many D.X. 
stations are hopelessly lost. 
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Fig. 2 

Testing pentodes in two popular set analyzers. 



Paralleling or shunting both the R.F. 
and detector circuit condensers with a 
very small variable capacity (not to ex- 
ceed 8 mmf.), and brought out as a con- 
trol on the panel will permit a micro- 
meter adjustment of these circuits, and 
will cause the old super, to take on new 
life. 

Procure two very small midget con- 
densers of the 3 plate type, which usu- 
ally range from 3 mmf. to 15 mmf., very 
carefully remove rotor sections and drill 
or cut out as per Fig. 3B. Use extreme 
care so as to not warp or bend the plates. 

Solder a very small machine screw, 
6-32 or 8-32 thread, to each end of stator 
plates or sections. These two stator sec- 
tions being held together by narrow 
strips of bakelite fastened across the 
ends (Fig. 3B). Use great care to keep 
{Continued on page 506) 
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FlO. 3 

This trimmer arrangement aids D.X. reception. 




Fig. 4 

The single-pole double-throw switch on the 
right permits the lamp to be used alone. 
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Fig. 5 

An oscillator that produces fine waveforms. 
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A NEON-TUBE CONDENSER TESTER 

J. R. HigginboTham 

LI ERE is a wrinkle I have never seen 
published. Most Service Men and 
experimenters are interested in ways to 
test condensers, so here is a tester that 
does not cost much to build and takes 
up very little space. < Fig. 8>. 

It operates directly from the A.C. line 
in conjunction with a 25 W. lamp and 
an ordinary triode, such as the 01 A. A 
little experience in testing condensers 
of different sizes will soon show the dif- 
ference in operation between a good one 
and a poor one. 



Fig. 6 

This switch, which has many possible appli- 
cations in radio reception, is limited in con- 
tacts only by the type of socket used. 

AN EASILY-MADE SELECTOR 
SWITCH 

Charles T. Machin 

LI ERE is a handy multi-point switch 
■ that I have found very useful for 
numerous applications, the number of 
switching poii ts available depending on 
the type of tube socket used. 

Figure 6 illustrates one of the appli- 
cations possible with this switch, a little 
device that I have found useful for 
checking open condensers and condens- 
ers of insufficient capacity, in testing 
radio receivers. 




IMPROVED TRANSFORMER 
WINDINGS 

Charles H. Dammars 

THIS radio kink has been very helpful 
in winding transformers. 

When winding power transformers 
and one wishes to obtain maximum effi- 
ciency in a cramped space, especially in 
midget transformers. I discovered the 
following method for putting on more 
turns than ordinarily possible. 

Instead of using end plates on the coil 
form, make the insulating paper be- 
tween layers much too large. Then cut 
the ends so as to leave a flap to be 
folded over the windings near the ends 
of the coil. (See Fig. 7.) This will 
permit you to wind clear to the end 
without danger of the windings coming 
undone. After the flap is folded over, 
the next layer is wound over it and 
keeps it firmly in place. 



A SIMPLE CONTINUITY TESTER 

W. E, Chorpenning 
THK illustration, Fig. 9, is almost self- 
explanatory. Two discarded Philco- 
tron electrolytic rectifiers are M resur« 
rected," cleaned and refilled with liquid 
from other discarded members of their 
tribe. In constructing my own, I 
bored holes in a shelf just the size to 
allow the jars to be slipped up through 
as far as the square part. A tin clamp 
run under both jars and tacked to the 
shelf at each end kept them rigid. The 
2 mf. condenser was also held in place 
by this clamp. The only purpose of the 
condenser is to boost the voltage. With- 
out it the rectified voltage is only 30 to 
50 V., while with it in the circuit, the 
voltage is increased to about 100 V. 



- — r^— n s:-*T 

T0 1I0V. y s 
AC. I I # 

■ i 1 



Fig. 8 

This hint will test condenser quality. 




Fig. 10 

Two types of jack-switches for analyzers. 

The idea that will appeal to most is 
that this tester may be assembled with- 
out cost and will be as good as some 
very expensive ones. 1 am presuming, 
of course, that a good voltmeter is 
already in use about the shop. 



Fig. 9 

A continuity tester made from old parts. 



AN ANALYZER JACK-SWITCH 

Haven Thompson 
IN CONSTRUCTING an analyzer, and 
' wishing to keep the cost as low as pos- 
sible without detracting from the ap- 
pearance or efficiency of the instrument, 
I hit upon the idea of using Freed-Eise- 
mann 8 blade snap switches (Part No. 
2017) instead of the push-button type. 
With a few simple changes shown in 
Fig. 10, they answered the purpose 
nicely, and also reduced the cost consid- 
erably. 

The switches were converted into jack- 
switches and a short piece of *4*in. 
hard-rubber rod, screwed to a binding- 
post head, was used as a jack plunger, 
similar to the method used in the older 
types of Diagnometer. 

To convert the switch into a jack, re- 
move the brass plunger by unscrewing 
the bakelite tip. Then remove the two 
top blades by unscrewing the bolts that 
hold them to the frame. When assem- 
bling, make sure that the small tubing, 
which insulates the blades is cut oft 
slightly shorter than the remaining 
blades and spacers. In the end of the 
1,4 -in. hard-rubber rod. lv A in. long, drill 
a hole slightly longer than the threaded 
portion of a bindingpost and screw the 
two together. 

{Continued on paye 495) 
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Fig. 7 

Midget transformers can be made by this 
method. 
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Fig. 11 

The circuit above covers a "standard signal generator" for the laboratory worker. 
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Fio. A 

Front view of Mr. Block's custom-built set. 

OSCAR BLOCK* 



MAKING A 9-TUBE 

HOME - BUILT 
A.C., T.R.F. SET 

Fidelity is becoming the foremost factor in 
radio set design. In this article the author 
describes an instrument in which tone qual- 
ity was the first consideration; the detector, 
A.F. and power supply circuits introduce 
new ideas. The completed receiver was 
checked for tone quality by means of a 
peak voltmeter and frequency records. 
If you're a "bug" on tone, build this set. 



THE RECEIVER to be described in 
this article is one of a series de- 
signed by the writer for the needs 
of a high -standard custom trade. 
Tt represents the latest evolution of a 
definite type of receiver adhered to for 
the last two years, whose changes have 
been the result of much experimental 
work and a constant endeavor towards 
improvement. 

This latest set has the following fea- 
tures; some usual, others unusual and 
which will be set down in numerical 
order for discussion later: 

(1) A high-gain 3 stage T.R,F. ampli- 
fier using type 58 tubes in a circuit ar- 
rangement essentially stable and easily 
controllable even at maximum operating 
conditions. 

(2) An unconventional detector out- 
put system featuring both resistance- 
capacity output and direct coupling. 

(3) A push-pull first A.F. voltage-amplifier stage that is a 
composite between a single tube and true push-pull operation. 
Unlike previous phase-shifting or phase-spliting input circuits 
this circuit is designed not for greater power output but for 
greater input handling ability. Its operation is automatically 
dependent upon signal frequencies and its compensation is 
automatic on those frequencies where overload normally oc- 
curs in an A.F. first stage operating at large detector outputs. 

(4) A composite class A and class B power output stage 
using type 2A3 tubes operated so that they are capable of 
their full rated outputs (unusual in most sets using 2 A3 
tubes). With its potential power reserve this stage supplies 
a bass response singularly lacking in the tremolo so unde- 
sirably present in many sets (which lack the ability to bring 
out signals at less than maximum output). 

(5) A socket power filter unit, whose voltage regulation 
between maximum and minimum output potentials is around 
5% as contrasted to the usual value of 15 to 25% found in 
multi-tube receivers. The rectifier used is a type 5Z3. 

Referring to the circuit diagram, Fig. 1, in the order in 
which they were listed, the above points are explained. 

I— Maximum possible R.F. gain is achieved by operating 
the type 58 tubes at the full recommended plate voltage of 
250 (at the tube terminals) and 110 V. on the screen-grid. 
The minimum control-grid bias for tubes V 1 and V 2 is set as 
near as possible with the slider on R 24 towards the resistor's 
ground terminal. The point chosen, depends on the indi- 
vidual set builder's discretion, as to how near to actual oscil- 



WATCH FOR THIS 
BATTERY SET 

We are going to present to the 
readers of RADIO-CRAFT com- 
plete construction details for 
building a simple and efficient 
battery-type broadcast receiver. 
This article is in answer to numer- 
ous requests for a set of just this 
type, for the farmer, experi- 
menter and, in fact, anyone who 
for one reason or another finds 
it more convenient to use "door- 
bell batteries 1 ' than a lighting 
circuit, to operate the radio set. 



* Albcc Itadio Service. 



lation he wishes his receiver circuit to 
come, in operation. In the receiver de- 
scribed, while it is possible to operate 
with a minimum bias on the control- 
grid of 3^ V. without oscillation, the 
point actually used is one that gives 
5^ V. between the maximum volume 
position of R5 and ground. Incidentally, 
it will be observed that "ground" is not 
the "B minus" of the set. With re- 
spect to the 4 *B minus" terminal of the 
supply, ground is actually 50 V. positive. 
This figure is arrived at by adjusting 
the slider on R24 furthest from the 
ground, so that a voltmeter between "B 
minus" and ground will indicate 50 V. 
This adjustment is made with the vol- 
ume control set for maximum and the 
minimum bias chosen applied to the 
control-grids of tubes VI and V2. With 
this adjustment correctly made, tube 
V3 will have a control-grid bias of 
V* negative. This high negative bias is not used as an oscilla- 
tion control of the third R.F. stage, but rather as an adjust- 
ment to decrease the sensitivity of the set. It is a deliberately 
inserted loss to provide: (1) less sensitivity and thus lower 
the noise level; and (2) protection against R,F. overloads at 
high volume inputs. This is desirable, since quality does not 
demand so much a minimum bias in excess of signal input, 
but a low signal in comparison to a tube's handling ability. 
The bias on the control-grid of tube V3 is adjustable at will, 
by varying resistance R4 directly with the voltage variation 
desired. To increase the value of R21 will increase the bias; 
to decrease R21 will lower it. 

The coils used are the high-gain type, available from most 
dealers and already mounted in individual shields. Whatever 
coils are used must m fitch the variable condensers that are to 
be used. For the home constructor specifications are supplied 
in Fig. 2. Not the least reason for the freedom from oscilla- 
tion spillover tendencies is the use of complete and individual 
circuit-isolating resistance-capacity filters. The control-grid 
leads too, where exposed, are shielded. A word of caution 
with regard to the shielding of these leads is in order. Any 
insulation leakage will reduce the efficiency of the set very 
much; therefore, before connecting the coil grid-return leads, 
this point should be checked between ground and control- 
grid. Also to be watched is that the shielded leads are all of 
the same length, and no longer than absolutely necessary in 
order that detuning and mistracking do not occur. 

II and Ill—The detector presents a circuit absolutely un- 
conventional, novel and responsible for the marvelous tone 
and freedom from A.F. overload of this receiver. In the 
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predecessors of this set, in the same series, the use of parallel 
type 47 output tubes or a type 27 followed by push-pull 45's 
resulted in no severe demands on the detector. However, us- 
ing the 2A3's an entirely new set of conditions arose. Among 
other difficulties were these: Direct feeding of the output 
stage was impossible because it was clear that a 57 could 
not efficiently be used to swing 120 V. in the control-grid cir- 
cuits of the 2A3's (grid-to-grid). To attempt to do so would 
result in the detector plate current rising to inordinate values 
on strong signals and varying the self-bias through such a 
range as to result in a distorted harmonic content in the 
detector output Theoretically to follow the 57 with a 56 and 
then the output stage would have been sufficient to ade- 
quately drive the latter. However, with the 2A3's shifting 
from class A to class B operation, at about the point where 
the output is 6 W. good practice would demand a driver stage 
capable of considerable power output on its own accord, since 
class B operation by virtue of a grid-current draw imposes 
just such a demand on the preceding stage and thus push- 
pull operation of the driver is essential. The considerations 
that lead to the use of a form of push-pull in the first A.P. 
stage were three: (1) few class A "heater" power tubes were 
available; (2) power tubes drew heavy current from the 
power supply unit; (3) equipment for type 56 interstage 
operation was cheaper and more compact than that needed for 
operation with a power tube in the first stage. 

Tests made with a peak voltmeter and frequency records 
indicated that all the overloading was in the bass frequen- 
cies. They also showed that good first-stage output, free 
from harmonics, could be obtained at maximum volume, 
provided operation be confined above 200 cycles and that 
crescendos containing heavy bass volumes below this fre- 
quency be handled only in a push-pull input circuit. The 
circuit evolved for the detector output and first A.P. input, 
had just this in mind. This is a composite between a straight 
resistance-capacity input and a direct cathode-grid coupling. 
Its characteristics may be predetermined for frequency ac- 
ceptance and unlike bass boosting schemes, which function 
to overcome coupling and transmission losses, it functions 
mainly to correct for volume distortion. A study of Pig. 1 
will reveal the operation of this circuit. In the detector, 
A.P. demodulated currents are present between the plate and 
cathode of the tube. By virtue of the plate-to-cathode resist- 
ance, these are of instantaneous opposite potentials. Por the 
normal purposes of push-pull operation it would be essential 
to split this voltage and apply an equal potential of opposite 
phase to the grids of succeeding tubes. However, since our 
only object is to split the phase of the bass at this point and 
since less than a complete phase split will do, it is possible 
to couple the detector to the following stage with an unequal 
voltage applied to the corresponding input terminals and 




Fig. B 

Underside view of the high-fidelity receiver. 

yet to gain in input handling ability directly as we gain in 
the additional coupling supplied between the detector, V4, 
and the first A.P., V6. This co-efficient of coupling is mainly 
determined by condenser Cll which in this circuit has three 
functions: to serve as the degenerative condenser for the 
A.P. voltages which would seriously be interfered with in 
passing through IU2; to serve as an R.P. bypass for the com- 
pletion of the control-grid cathode input circuit; and to 
determine the voltage impressed on V6. This voltage is a 
function of the A.P. voltage drop across R6, by virtue of 
the fact that the lower the frequency, the greater the A.F. 
voltage across R6, since the reactance of Cll rises inversely 
with frequency; and the fact that as the C7 reactance rises, 
the voltages impressed on V6 and V5 increase and decrease 
respectively pulling more and more into equality as the fre- 
quency decreases. Por all-'round operation a value of 0.2-mf. 
for Cll gives (with the other values specified) the best 
results, a high condenser value rendering the tone extremely 
"boomy' 'and a lower value decreasing the R.P. gain without 
unduly increasing the A.P. gain in a commensurate degree. 

The custom set builder may find it to advantage to try 
several condensers at Cll, as the power factor of this ca- 
pacity unit affects the frequency characteristic of the en- 
tire amplifier. Also, it may be to advantage to try different 
capacities at this point to produce the best quality. 

Two other points readily observed are that the detector 
control-grid returns to ground, whereas the cathode returns 
to the "B minus" which with a zero current through the 
(Continued on page 498) 




Fig. l 

Schematic circuit of the 9 tube T.R.F. set designed for exceptionally good tone quality. The A.F. and power circuits are especially interesting. 



RADIO-CRAFT for FEBRUARY, 



934 

www.americanradiohistorv.com 



471 



V A 




V A 



- RECEIVER.* 



COHERER. 



I MOTC- 

Hil'l 



MOTOR. 

f a * 



-6- 



The Dynamophone radiodynamlc control. 



The subject of Radiodynamics, or the remote control of mechanical 
and electrical devices by radio is far from being new. In fact, it is 
almost as old as radio itself; and of especial interest is the design of 
voice-operated systems. As far back as 1908, Mr. Hugo Gernsback 
described some original experiments on this subject in his first maga- 
zine, "Modern Electrics, 11 from which we quote as follows: "The voice 
has never been used, no case being on record that a motor or a 
dynamo was started solely by talking, to or through a medium." At 
the left is shown the circuit of this first radiodynamic unit — the 
"Dynamophone." While the apparatus is obsolete, the method of 
operation of this first voice-actuated device is of interest. 

Experimenters find in this subject almost unlimited interest. The 
easily built unit described by Mr. Benson we hope will start many 
"budding" experimenters on the right track; further articles in 
RADIO-CRAFT will describe more comprehensive systems. 

THOMAS W. BENSON 



AN INTRODUCTION TO 

RADIO DYNAMICS 



a LTHOUGH the term robot has 
been applied to all mechanisms 
ma^L which replace the human con- 
* % trol element, our interest at 
the moment lies only in those interest- 
ing electrical devices that perform cer- 
tain functions in response to the human 
voice, tuned sounds or whistles. As a 
rule such devices are rather intricate 
and their mode of operation a profound 
mystery to the majority of the behold- 
ers. It is natural that such sound con- 
trolled apparatus should create much 
interest and the device to be described 
will enable one to control electrical ap- 
paratus with the spoken word. 

Many circuits have been evolved for 
the above purpose, most of which are 
actuated by the number of syllables in 
the verbal statement actuating the de- 
vice. 



The writer constructed the electronic 
device illustrated in Fig. A for the pur- 
pose of controlling toy electric trains 
and was surprised to find it stood up 
well, despite the abuse two boys natur- 
ally give such apparatus. The cost was 
also low both for material and opera- 
tion and to say the least, the effort in 
building the device was well rewarded. 
There are still a few people who believe 
the control is accomplished by some 
secret button and not by words spoken 
into a telephone transmitter that starts 
and stops an electric train. 

The cost of construction is low, be- 
cause old radio parts are utilized and 
scrap-box material is used liberally. 
In Fig. A is shown the top view or lay- 
out of the various instruments. As a 

(Continued on page 492) 
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Detaili of on-off relay mechanism. 
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Schematic circuit of the voice-operated control. 
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Fig. A 

View of the control mounted on a cake tin. 
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RESISTANCE-CAPACITY TESTER IMPROVED 

Editor, Radio-Ckaft: 

I am sending you a schematic diagram (Fig. 1) of a new 
(or improved) resistor and condenser test box which I 
recently designed and use in my laboratory with great 
success. 

A careful study of the schematic will clearly disclose the 
fact that this is a big improvement over the test box de- 
scribed on page 266 of the November 1933 issue of Radio- 
Craft, in that my arrangement provides for condenser test 
as well as for resistor test by the substitution method, all 
in one box and using one multipolar switch. A switch con- 
sisting of as many poles as desired may be used by one who 
wishes to build his own test box, and as many groups of 
resistors or condensers may be used as desired. 

Two leads are used in connection with the pin jacks shown 
on the test-box panel. One of the leads is plugged in the 
selector jack marked S and should remain there while the 
other lead can be plugged into any one of the other jacks, 
depending on whatever you are to use (resistors or con- 
densers) and with reference to the charts whatever group 
of resistor or condenser values you desire to test 

The constructor may use values of resistors to suit his 
case as well as a condenser chart made up as shown in 
Fig. 1, and these charts pasted on the test box where they 
can be easily seen. 

Between the selector slider of the switch and pin jack. I 
have a 25 \\\, 1000 ohm variable resistor to compensate for 
any values of resistance desired between those in the test box 
or on the chart. A dial is used with this compensating vari- 
able resistor and is clearly shown on the panel of the test 
box in the drawing. 

Sami kl LkBlaxc, 
Lrji June's Radio La bora tor y. 
White Cnstlr, La. 



RADIO SERVICE— PLUS 

Editor, Radio-Craft: 

At a recent gathering of Service Men, 1 heard a contro- 
versy, which to me, seems a worth while topic for an article 
or series of articles. 

I know that articles, which consist of kinks, freak troubles, 
operating notes, etc., while they arc to me as a Service Man 
the most interesting of all articles, nevertheless, have no 
real practical value, unless 1 clip and file each item for 
reference. 

The article I have in mind, has to do only with those 
troubles, which invariably or almost invariably, occur in 
specific models. 

This scene took place recently, A. an experienced Service 
Man in whose shop the discussion took place, had just com- 
pleted replacing a power transformer in a Colonial 33 and 
had just finished a final test before returning the set to the 
customer. 

"Well, I'm glad that's over/* said A. "Over," piped up B. 
"You haveu't started yet. 

"Aren't you going to replace the voltage divider, the de- 
tector, and first A.F. plate resistors, the detector screen-grid 
resistor, and the 420 ohm resistor in the negative lead of 
the power supply? Aren't you going to drill a hole in the 
chassis and put in a stop bolt so the volume-control baud 
won't unwind, when the customer keeps turuing the volume 
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control in the off direction, even after the arm has shut off 
the switch? 

"Aren't you going to put a knot in the volume-control cable 
to take up the slack, which has developed since the set was 
sold? 

"Aren't you going to remove the gang-condenser shield and 
get at the R.F. coupling condensers and shake them to see 
whether or not the internal connections arc loose? 

"Aren't you going to " 

"Hey, hold on!" cried A. "Why should / do all that, the 
set's perking away fine. The customer will be tickled pink 
when I return it." 

"Yes," said B, "but for how long? You know that all these 
troubles I have mentioned are not only common to this 
model, hut are almost inevitable, and I'll bet that inside of 
a month, you will be called back." 

"O.K.," said A, "that means another service call and an- 
other couple of 'bucks'." 

"No!" chimed in V. "that probably means another service 
call for some other Service Man. and the spreading around 
town that you're the bunk. And even if he does call you 
hack, he will want the repeat call done free." 

"Well." replied A, -how can I do all this, when I've already 
made the customer a rock bottom price. You know how you 
have to shave prices nowadays to get the work." 

"It's your own fault," said B, "you should have taken all 
this into consideration when you made the price, and pointed 
them out to the customer. And in your present predicament, 
I would not tell the customer about these small replace- 
ments. After all, you cau pick up good replacments for all 
these parts for only about a dollar, and it would not take 
long to put them in. 

"Hereafter, I suggest that you not only repair the parts 
that have caused your service to be called, hut those parts 
(and there are one or more in almost every model of every 
manufacturer) which are sure to become trouble-makers. 

"In that way you get a reputation for being a good repair 
man, because the lay-man judges you not by the quality of 
your work, but by the frequency he has to call on vou for 
service." 

(Continw'fl on pn<je 490) 




Fig. 1 

This condenser and resistor tester is handy for servicing. 
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Fig. A. above; Fig. B, below 
The front and rear views of the panel of the home-recording control unit. 



HOW TO MAKE A 
HOME -RECORDING 
CONTROL UNIT 

The author of this article has taken into con- 
sideration a point overlooked by previous 
designers of home recording equipment; 
that is, the fact that many constructors will 
wish to include the control panel in the cab- 
inet of their radio set. This simple switch- 
ing arrangement permits radio reception, 
recording, reproduction of records or the 
amplification of "home talent" with a mike. 

JOSEPH LEEB 



MOST articles describing the construction of home 
recording equipment do not seem to take into con- 
sideration the fact that the constructor may want 
to incorporate the apparatus as a permanent and 
integral part of his radio receiving set. 

In response to this need, the author has designed a con- 
trol panel, shown in Figs. A and B, which is simple, compact 
and which may readily be adapted to practically any radio 
set. The addition will greatly increase the convenience and 
pleasure of recording. 

The control panel, of bakelite, etc., is very small, measuring 
but 2% x 6 ins. Despite its diminutive size, the panel con- 
tains a 3 point selector switch, an on-off motor switch, a vol- 
ume control, a 12 point anti-capacity switch, red and green 
indicating light bezels and two pairs of binding posts. 

Referring to the schematic diagram, Fig. 1, we see that 
the grid-return of the detector circuit has been opened to 
permit the insertion of either a phonograph pickup or a 
microphone input. The 4 pole double-throw anti-capacity 
switch permits us to set the circuit for either recording or 
reproducing. When thrown to the "reproducing" position, 
the indicating light under the green bezel lights up. With 
the aid of the 3 point selector switch, we can choose, for re- 
production, either the incoming radio program, a phonograph 
record, or some home talent from the microphone. When 
the anti-capacity switch is set in the "recording" position, 
the red bezel becomes illuminated, the phonograph pickup is 
switched into the output of the last audio-amplifier stage and 
the voice coil circuit of the dynamic reproducer is opened. 
With the aid of the 3 point selector switch, we can now make 
a permanent record of the incoming radio program or any 
vocal or instrumental sound going into our microphone. In 
order to make a good record, it will be necessary to place 
an additional weight on the pickup head. A little experi- 
menting will show the correct volume adjustments for the 
microphone and radio to give a good clean-cut record. 

The microphone circuit, shown enclosed within a dotted 
line, is contained in a separate box. The reason for this is 
that it may be desirable, for best results in recording, to 
have the microphone located some distance from the radio — 
preferably, in another room. 
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The voltage source for lighting the indicating bulbs on the 
panel is the same winding on the power transformer that 
lights up the tubes in the set. The wires feeding the indi- 
cating lights should be twisted, in order to avoid the possi- 
bility of introducing a hum into the circuit. 

The small size of the control panel permits it to be mounted 
directly upon the motorboard of the phono, unit in prac- 
tically all cases. A hole is cut in the motorboard large 
enough to permit the parts to slip through, and the panel is 
fastened in place by means of wood screws. 

A little attention to the details of wiring, both on the 
panel proper, and the circuits leading to it, may save much 
unnecessary trouble. The wire leading from the arm of the 
L; point selector switch in the grid-return of the detector 
R.F. coil should be shielded, and the shield connected to 
ground. This wire may also have the effect of slightly un- 
balancing the tuning in the detector circuit. However, a 
slight readjustment of the detector trimmer condenser will 
effectively remedy this. 

It will be noted that the voice-coil circuit of the speaker 
(Continued on payc 493) 




Fig. 1 

The circuit showing connections to the set. 
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CONSTRUCTION DETAILS OF 

A NOVEL 9-TUBE 
ALL-WAVE "SUPER" 

S. MILLER* 

New ideas in short-wave and broadcast receiver design 
are incoroprated in the chassis described by the author. ^] 
A convenience to the constructor is the fact that the 
entire equipment is available completely mounted. 



SOMETHING a bit different in all-wave receivers has at 
last "come down the pike." This instrument, illustrated 
in Fig. A, and connected as shown in Fig. 1, is a super- 
sensitive all wave superheterodyne; constructors will 
be glad to know that it is available in mounted-kit form; 
that is, with all components mounted, ready for wiring. 

Reference to Fig. H shows that five "coil boxes" are used 
to cover the wavelength range of 14 to 540 meters; the broad- 
cast coil is designed for 10 
kc. separation. Although coil 
details will subsequently ap- 
pear, it is not recommended 
that these roils be home- 
made, since three circuits 
must be accurately aligned. 
This "drawer" method of wave 
changing not only eliminates 
dead-end losses but also 
makes convenient the change 
of three circuits; thus, one 
"coil box" may be used for 
band spreading when fully 
plugged into the receiver and, 
when pulled out one-half inch, 



Fig. A 

The appearance of the set with Its six knot*. 



fir,: ','«'-' .'•.•* I 




•Chief Kngnr., Postal Radio Corp, 



Fig. B 

The Interior of the receiver showing the parts. 



■ Fig. C 

^^^^^^^^^H Underside arrangement of the components. 

a second set of connections is made which results in full- 
band tuning. (The equivalent of 15 plug-in coils! ) Each of 
the three shielding compartments includes a coil and its 
compensating and tracking condensers. 

Circuit Features 
Experimenters who have built superheterodynes are ac- 
quainted with the advantages of a stage of tuned R.F. ampli- 
fication ahead of the first-detector; its use prevents image- 

frequency reception and re- 
suits in increased sensitivity 
on the high frequencies. How- 
ever, receivers designed for 
operation at short wave- 
lengths seldom have incorpo- 
rated this additional tuned 
circuit as a part of single-dial 
operation, due to the difficulty 
of ganging the circuits at 
the higher frequencies. The 
"drawer" arrangement of the 
tuned inductances, however, 
makes this design very con- 
venient for the average set 




{Continued on page 487) 
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300 " 1500' syt/ 
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The schematic circuit of the set, showing the advanced design. M or full-band tuning is achieved by shifting the coil drawer*. 
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SERVICING 
THE "TALKIES' 1 



In this article Mr. Nadell discourses on the 
exact relation of the radio Service Man to 
the commercial sound projectionist. Read 
this article — not only read it, but STUDY it 
carefully, then answer the questionnaire on 
the following page. Do you, or do you not 
want to seriously undertake the servicing of 
''talkies 11 equipment? If you are in earnest 
about entering this lucrative field, let's hear 
from you, via questionnaire. 




The "innerds" of a standard Simplex projector, 



PART IV 



i AARON NADELL 



PRECEDING articles of this series have outlined the 
business opportunities awaiting radio Service Men and 
dealers in the field of talking motion pictures; and pre- 
sented a brief, skeleton sketch of the nature of theatre 
talkie apparatus. 

Now there are two men in any theatre the radio technician 
will have to "sell," and a refusal by either will be fatal to 
any of his plans. They are the manager and the projection- 
ist, and a fair understanding of the viewpoint and habits of 
thought of those two gentlemen is as important to the radio 
man in search of theatre business as his understanding of 
sound apparatus itself. Sound apparatus can be studied in 
books, but there are no books that tell about the manager 
and the projectionist. 

In accordance with the plan for this series, the present 
article will be devoted to the projectionist; the one follow- 
ing, to the manager. 

After that, the radio reader will be prepared to consider 
and act upon concrete suggestions for approaching his com- 
munity's theatres with definite and useful proposals, so pre- 
sented as to secure the most favorable consideration. 

The Radio Man and the Projectionist 

The projectionist is the individual directly responsible for 
the operation and condition of the theatre's sound equip- 
ment, and the function of the radio technician in theatre 
work is necessarily one of cooperation with this man, never 
of competition with him. Any trace of the latter attitude 
will quickly end the radio man's usefulness to that theatre, 
for the projectionist ''runs the show," and it is a literal fact 
that nothing can be done without his help and approval. 
The attempt to over-ride his point of view by appealing to 
the manager, who is officially his superior, was made some 
years past, by some of the electrical companies supplying 
sound equipment: it was a mistake. The projectionist will 
almost invariably cooperate with those who try to help him 
in his work, but has always proved an insurmountable ob- 
stacle to any who tried to come between him and his proper 
job. His good will is an essential with which the radio man 
cannot possibly dispense. 

How to secure that good will? Well, first of all, the pro- 
jectionist is not merely a mechanic, but a man who carries 
certain real and important responsibilities, and the most 
elementary principle of good manners in dealing with him 
is to recognize that fact. 

The Responsibilities of the Projectionist 

Some of the most important duties of this key man in any 
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theatre relate to the inflammability of motion-picture film. 
A reel of such film, tightly rolled up on a metal spindle, may 
fairly he described as explosive. More than one projection 
operator has lost his life trying to keep a sudden fire from 
reaching the audience. Prevention of fire, and of the panic 
that may t>e started by one, is not only a highly important 
part of projection room work, but often involves elaborate 
precautions rigidly prescribed by law. (On these grounds 
many projection unions, and the law in some communities, 
require the presence of two operators,) 

The second large responsibility of the projectionist rests 
on the fact that he is the manufacturer who provides the 
lioods that the theatre sells. He creates the show. He can 
ruin the best plot ever invented by breaks in the film, noises 
in the sound, or irregularity of his light upon the screen. 
And though he cannot make a good picture out of a poor 
one, at least he can, by a flawless presentation, give it every 
possible chance. He can often "dress it up*' by projecting 
colored patterns around the title, by throwing it on a larger 
screen during mass scenes or spectacular climaxes, and by 
other methods known to his art. But he must do such things 
well, or they are worse than useless. In consequence, he is 
very largely the key to audience satisfaction or displeasure. 

Thirdly, the manager or other actual head of the theatre 
is seldom a technician but commonly a business man (often 
one who doesn't know a vacuum tube from a porcelain cleat) 
and leans heavily on the advice of his projectionist in the 
matter of buying any form of technical equipment. Thus, 
the projectionist very often assumes, ex officio, the responsi- 
bility of purchasing agent and maintenance advisor. 

For all these reasons, there are comparatively few theatres 
where the management cares to go directly counter to the 
advice or wishes of the projection staff in technical matters. 
The educational and technical background of the average 
projectionist, as well as the special considerations involved 
in his union affiliations (if any) are, therefore, well entitled 
to an entire article in this series. In connection with that 
background it will be desirable to sketch very briefly the 
nature of projection equipment— as distinct from sound ap- 
paratus. This will also be advantageous because in some, 
troubles in projection machinery are reflected in noises or 
other disturbances in the sound. 

Picture Projection 

If the reader will hold his hand between a source of light 
and a wall, he will find the shadow cast is sharp and distinct 
when the hand is close to the wall, and blurred but enlarged 
when the hand is close to the light. 
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A "TALKIES" QUESTIONNAIRE — TO BE ANSWERED 

pADIO MEN: Please send us your answers to the following questions. It will not be 
necessary to repeat the questions — just use the respective reference numbers. 

(I] Are you personally interested in the com- 
mercial possibilities of servicing sound- 
projection equipment? 

(2) What in your mind would be the most 
important handicap you yourself would 
have to overcome in selling service to 
theatres? The second important handi- 
cap? 

As this information is required at once in order that the succeeding articles on servicing 
"talkies" will be of greatest benefit to all, we aslc that you write — right now. 



(3) Are you confident of your technical 
ability to handle sound equipment? 

(4) If not, is your lack of confidence due to 
lack of detailed knowledge — or what? 

(5) On what technical details would you 
desire further information? 

(6) On what commercial details would you 
desire further information? 



If, however, a suitable lens is placed 
between the hand and the wall, the hand 
may be held close to the light and the 
greatly enlarged shadow cast on the wall 
will nevertheless remain sharp and 
clean in outline. The lens, by prevent- 
ing the light from scattering and lining 
it up as nearly parallel rays, permits the 
projection of an image over a large dis- 
tance without the blurring that would 
otherwise be inevitable. 

Instead of the hand, a piece of glass 
with words or pictures marked upon it 
may be held hetween the lens and the 
light, and the words or pictures will ap- 
pear clearly on the distant wall, with 



an exact reproduction of light and 
shade. However, unless the source of 
light is covered by frosted glass the 
shape of tiie lamp filament, for example, 
will also be projected on the wall; a lit- 
tle blurred because of being out of 
focus, but still distinct and capable of 
causing uneven illumination of the pic- 
tures or words. Frosted glass is too 
wasteful of light to be used in projection 
work; instead, a lens known as a "con- 
denser" is placed between the source of 
liPht and the image to he projected. 
The condenser diffuses the light before 
it reaches the image, preventing pro- 
jection of the shape of the light source, 



and helping secure evenly distributed 
illumination over every portion of the 
screen. 

Here are all the necessary elements 
for the projection of still, as distinct 
from moving, pictures — a source of light, 
a condenser to diffuse it, an image 
through which it is projected, and a 
lens to focus it upon a distant screen. 
These elements are often combined in a 
projection room device called a stereop- 
ticon. The stereopticon projects the 
words of popular songs, advertising 
signs, and other non-moving matter. 

(Continued on page 494) 




A 110 V v D.C. 

TUBE CHECKER 
ATTACHMENT 

Use this attachment to your regular A.C. 
unit for testing tubes in "D.C." districts 

L. W. HAASE 

MANY Service Men have encountered the problem of how 
to check the tubes of a universal or D.C. set in the 
strictly D.C. section of his city. His portable tube checker 
usually contains a transformer designed to work only from 
the A.C. line. 

Following is the description of an attachment to meet this 
condition. It may be used in conjunction with the milli- 
ammeter in the A.C. checker. Also, if the filament voltmeter 
is a moving vane type, and calibrated for A.C. as well as 
D.C; it may be used to check the new high filament voltage 
tubes like the 43 and 48 on the A.C. line. 

For the Service Men now rebuilding their equipment to 
meet the new crop of tubes, it will prove a boon. It solves 
the problem of now to obtain the high filament voltage re- 
quired by some tubes. 

(Continued on page 488) 
RADIO- CRAFT for FEBRUARY. 1934 



Fifl. A, teft; Fig. B, right 
Front and rear views, respectively, of the 110 V. D.C. attachment. 




Fig. 1 

Schematic circuits of the ''b.C." tube checker. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 



WHAT THIS DEPARTMENT 
IS FOR 

If is conducted especially for 
the professional Service Man. In 
it will be found the most unusual 
troubles encountered in radio 
service work, written, in a prac- 
tical manner, by Service Men for 
you. 

Have you, as a professional 
man, encountered any unusual 
or interesting Service Kinks that 
may help your fellow workers? 
If so, let us nave them. They will 
be paid for, upon publication, 
at regular space rates. 



BERTRAM M. FREED 



to appear and the man who knows these 
tendencies can do the quickest and best 
job. One of the most valuable assets to 
the Service Man is his ability to observe 
and recognize these symptoms, for 
knowing beforehand the symptoms or 
effects of failure enables rapid analysis 
and repair. In the following paragraphs 
an effort will be made to discuss some 
of these symptoms and peculiar causes, 
and their remedy. 



ALTHOUGH the trend of modern re- 
ceiver design has made imperative 
the need for more highly trained radio 
Service Men, even after the technical 
requisites have been mastered, it takes 
a certain amount of practical experience 
to really qualify as a first class Service 
Man. Ordinarily, the more experience 
an individual possesses the more capable 
and confident he is. It is true that the 
diagnosing of a radio set may only be a 
process of elimination, where checking 
each of the questionable circuits or com- 
ponents, in turn, will usually disclose 
the cause of an ailing receiver; but with 
radio service, time is the essence. 

In commercial receivers, certain 
makes and models have definite points 
where the first weakness is most liable 



MAJESTIC 303, 304, 307, 324, 344, 363 

IN these models a rather unique form 
■ of resonance indication is employed, 
Kesonance is indicated by tuning the 
station selector to the station until the 
pilot light is dim. This action is se- 
cured by means of a 3 legged-triple- 
winding iron-core reactor. The center 
winding is in the plate supply circuit of 
the R.F., first-detector and I.F, tubes. 
The two outside windings are in series 
with the pilot light and are so connected 
that they will buck each other so far as 
the center winding is concerned, as 
shown in Fig. 1, Because of the A.V.C. 
action, when the set is switched on and 
the station selector is not tuned to a 
station, a relatively large plate current 
will flow through the center winding, 
saturating the iron-core so that the re- 
actance of the two outer windings is low 
and the pilot light will light up brightly 
because of the added current passing 
through the outer windings. When the 
station selector is tuned to resonance, 



the A.V.C. tube increases the control- 
gri" bias of the R.F. first-detector and 
l.F. tubes, resulting in a decreased plate 
current being drawn by these tubes. The 
plate current flowing through the cen- 
tral winding is reduced, and the react- 
ance of the outer windings increases, 
limiting the current flowing through the 
pilot light, which will dim upon reson- 
ance. This center winding, however, 
is the cause of many service calls. The 
winding open-circuits and the set be- 
comes inoperative, necessitating replace- 
ment of the reactance unit. I Refer to 
page 287 of the November, 1932 issue of 
Kaoio-Ckakt for a more detailed discus- 
sion of this reactance operation. — Assoc. 
Editor) 

{Continued on page 495) 




Fig. 2 

The pentode output circuit of the Spartan 14 set. 
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Fig. 1 

The circuit diagram of the Majestic chassis models 300 and 300A. showing the "reactance-type tuning indicator" which sometimes causes trouble. 
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Fig. 1 

Schematic circuit of the newest in direct-coupled amplifiers 



F. V. SHORTT* 



CONSTRUCTING A 

2 B 6 AMPLIFIER 

First we had the "triple-twin" type 295 tube 
(RADIO-CRAFT, February 1932, page 455), 
then the "duplex-Mode" type 2B6 (RADIO- 
CRAFT, September 1933, page 142); the 
latter, improved design is the basis of the 
simple, powerful amplifier described by 
Mr. Shortt. 



ALONG-STANDING hope of P.A. 
engineers has been realized 
with the development of this 
k new amplifier, which takes ad- 
vantage of the startling possibilities of 
the 2B6 power output tube invented by 
Chas. P. Stromeyer. 

The writer recalls the intense inter- 
est created several years ago by the 
first little amplifiers operating on the 
Lof tin-White principle. At the time, 
those amplifiers were sensationally 
unique, because they worked without 
expensive audio transformers and still 
had plenty of gain. Later as the new 
pentodes were introduced, compact two 
stage amplifiers were developed which 
were capable of operating 3 good-size 
dynamic reproducers. 

However, this new unit makes all 
other 2 stage jobs seem like toys by 
comparison. This amplifier has an un- 
distorted power output of 6 W. (peak 8 
W.) and will operate from 4 to 5 dy- 
namic reproducers! Furthermore, it 
takes less space than formerly required 
by more inefficient units; uses fewer 
parts and costs less. As a matter of 
fact, the output of this amplifier is 
greater than two 45's in push-pull! 

The circuit employed, Fig. 1, consists 
of a 57 pentode tube, resistance-capacity 
coupled to the new 2B6 duo-triode. A 
5Z3 full-wave rectifier is employed. The 
entire amplifier is assembled on a com- 
pact chassis, 8* /2 x 6 x 5% ins. high. 

The non-critical load conditions of the 
2B6 tube result in extremely high fidel- 
ity. This feature, while always desir- 
able, is especially valuable where the 
amplifier is used for recording purposes. 
The response curve has an exceptionally 
flat characteristic and the reproduction 
of both voice and music is absolutely 
natural. 

80 db. Gain 

The exceptionally high gain of 80 db. 
makes it possible to use this amplifier 
for all ordinary microphone purposes, 
without the use of a pre amplifier. In 
spite of the high gain hum is practically 
eliminated, due to careful design of the 

• Chief Engineer, Wlinlrouite Uaitio Sorviw 
Co. 



power supply system and also to the 
fact that both stages employ tubes of 
the cathode heater type. 

Naturally, the 2B6 tube is the vital 
factor in accounting for the high power 
output, great sensitivity and low power 
consumption of this amplifier. This 
tube employs two sets of triode elements 
identified as the input and output sec- 
tions. They are connected in such a 
way that the power required by the in- 
put circuit of the output section is auto- 
matically supplied by the input section. 

Since the grid of the output section 
swings into the positive region of its 
grid voltage-plate current characteristic 
curve, power is required during part of 
the cycle. This power is supplied by 
the input section. The input-section 
grid is biased negatively and is not per- 
mitted to operate in the positive region 
of the grid swings. Hence, no input 
power is required. 

The D.C. power taken by the steady 
state of the tube, with no signal input, 
i3 in excess of that required under 
maximum excitation. Hence, no com- 
plications in the power pack design are 
introduced. For these reasons, the am- 
liiier operates as a true class A ampli- 
fier. 

Deriving the Bias Voltages 

deferring again to the schematic dia- 
gram, Fig. 1, it will be seen that the 
vvltage across the 8,000 ohm cathode re- 
sistor, R7, determines the bias for the 
input grid. The output-grid bias is de- 
termined by the differences between the 
voltages across R7 and R8. 

Since the output grid is internally 
connected to the input cathode, the posi- 
tive bias on the grid is measured across 
the two cathode terminals. The grid is 
nominally 2V 2 v. positive with respect 
to its cathode; hence the grid conduct- 
ance is appreciable. Therefore, the in- 
put plate current divides, part flowing 
through the output grid resistance and 
part through R7. Consequently, the cur- 
rent for determining the input-grid bias 
is measured between the input cathode 
and R7, not between the input plate and 
"B plus." The average D.C. flowing 
through R7 is 3 ma. This resistor also 



acts as part of the input-section load 
impedance and, therefore, should not be 
shunted by a condenser. The complete 
load is the parallel combination of R7 
and the grid impedance of the output 
section. It is of interest to note that 
the input grid does not draw current 
even though a 25 V, r.m.s. (root-mean- 
square or average value.— .4 woe. Editor) 
signal is reached, while the grid is only 
biased 24 V. Under these conditions, 
the A.C. component of the voltage de- 
Since the input voltage and this de- 
veloped voltage are in phase with re- 
spect to ground, the voltage difference of 
(Continued on page 496) 




Fig. A 

Front view of the 2B6-tube amplifier. 



Underside vie 



Fig. B 

of a pre-production model. 
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Radio Service Data Sheet 



WURLITZER LYRIC MODEL SW88 8 TUBE ALL-WAVE SUPERHETERODYNE 

(Incorporates the model SW80 cha«is; range, 35.3 to 546 meter*. Also, A.V.C.; and, calibrated wave-band selector and tuning dial. 




This rc<-e|vor luis an output of '*> W. and 
is designed for extreme sensitivity and se- 
lectivity. Tube and rircuii operating volt- 
ages, measured to chassis, an- shown hi 
parentheses. Four tuning ranges are se- 
lected hy menus of a |hi1c 4 position wn\> 
change switch operated hy the knoh direct l.v 
under tin* tuning nmiml. This kuoli also 
actuates a sliding mask behind the dial 
scale so that only the graduations corre- 
spondiug to i ho hand in use are illuminated. 
The four ranges are as follows: 

in nop sraifi. .Viii to l.r.nn k«V r.4<; to 
LMmi meters: i.4."io to ::.t<m» kc. -"7 to 
Sl.l motors: loi to Ji.immi kc. s.YT 

to motors: (4i s..-imi to -j-j.ooo k«\- 
:tr».:i to K5,<>4 meters. 

To tune the LP", system the output of the 
service oscillator should be comiccfcd 1m- 
tweeu the control-grid connection of V 1 and 
the chassis, the regular connection of the 
con trob grid of VI being removed. Adjust 
the *! trimmer screws for maximum output 
as Indicated on the output meter connected 
in the reprodiu-cr unit. l>o not attempt to 
align tile receiver hy ear. 

The tirst operation in the tuning of t hi- 
lt. F. system is the setting of the trnp cir- 
cuit ill the antenna system. Tin- condenser 
and coil of this circuit arc directly under 



the variable condenser towards the front of 
the chassis and the adjustment is accessible 
fnmi the bottom of the chassis. This cir- 
cuit is tuned to 4S."i kc and serve* to pre- 
vent the reception of interfering signals. 
As 4 he service oscillator is arranged to op- 
crate at AST* kc,. the receiver should be so 
tuned tiiat the variable condenser is at its 
maximum capacity. Then, sot tin' service 
oscillator at 4*."i kc. and adjust the circuit 
for hunt /■«'*// o/rxr. 

hi gauging the broadcast baud, tirst set 
the oscillator padding condenser with the 
.service oscillator adjusted between .ViO to 
<lim kc : then, the dial pointer should In- 
dict, lc this frequency. The oscillator pad- 
ding condenser i fourth adjusting screw 
from right of chassis as viewed from I he 
rear) should be adjusted for maximum 
meter reading. Then, reset the service os- 
cillator at a point between 1.41 Ml and l.otMi 
kc. ami tune the set accordingly. Adjust 
the oscillator trimming condenser U'ear sec- 
tion of gang condenser i for maximum out- 
put. Note that of two positions the cor- 
rect setting is the one in which the trimmer 
is sot t ti lowest capacity i adjusting screw 
turned farthest to the left k Next, the trim- 
mer of the front section of the variable 
condenser, tirst -detect or circuit, should In 1 
adjusted to get the maximum output. The 
oscillator should then be set to some known 
frequency approximately 1.*J."iti kc. the set 
limed so that this frequency is indicated 
on the dial and the set adjusted to maximum 
output by bending the adjustable sections 
of the rotor end plate: repeal the process 
at in Ml, Tim » ami ."MM l kc. 

To adjust the tirst short-wave band, tune 
the set to the harmonic of some broadcast 
station fulling between l.l.'i and l.d on the 
dial I the harmonic of a station operating 
I »ct ween Ilia ami KU<) kc.». The oscillator 
paddiug condenser for this range is the 
third adjusting screw from the right of the 
chassis— from the rear. Adjust this con- 
denser so that the signal being used as a 
test standard conies in at ihe correct point 
ott the dial. 

The receiver should then he tuned to the 
harmonic of some broadcast station Pctwceu 
ami :».7 on the dial and the trimmer 
adjusting screw at the extreme left end of 



the chassis (when facing the rear of the 
set) adjusted for maximum output. 

Kor the second short-wave band, a simi- 
lar procedure should be followed, adjusting 
the oscillator pad tllu- second adjusting 
screw from Ihe right end of the chassis ► so 
that a signal having a frequency of from 
to 1 megacycles is received at the cor- 
rect place on tin- dial calibration. In this 
case there are m» adjustments to be made 
on the high-frequency end of the scab'. 

The adjustments for the last short-wave 
band should be made in the same manner 
as those for the tirst short-wave baud. The 
oscillator pad t extreme right-hand adjust- 
ing screw, facing the rear of the chassis! 
being adjusted so thai a test signal having 
a frequency of from s..*i to It) megacycle.* 
is received at the correct point on the dial 
calibration. The set should then be tuned 
to a signal falling between IT and "J'J on 
the dial and the trimmer condenser i second 
screw from the left end of the chassis, fac- 
ing ihe rear of the set) adjusted to give the 
maximum output. 
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STROMBERS-CARLSON HQS. 55 AND 56 TE-LEK-TOR-ET 8 TUBE SUPERHETERODYNE 

(Remote station selection; amplified A.V.C.; exceptional tone quality; tone controls) 

10.000 ohms : K4, 10,000 ohms : ko. :;oo 
ohms: K7, ik I iwr>, l.'.uoo idims: us, 14 
ohuis: no. 47 ohms: UN, I.oimj ohms: uto, 
H1S», IC2JI, .2"emcg, : R17, Ills. 2.uoh ohms: 
1*21, IWa, 2 ino^'s. ; K22, 2<M» ulitus ; 

U24. IOimi ohms; K27. U2N, ..Vineg. : ICIO. 
:},ouo ohms: It::.", o.oimi ohms; u:;4, no 
ohms ; u:tr», c,oo ohms. 

Voltaic readings m htaincd hy measur- 
ing between the various iuln> socket contorts 
ami the Uiscs with ili<> itilics, speaker, and 
cable plug in place, liefer to the numbered 
illustration. The following lignres are for 
a litH- potential of 1 l»o V, nnd using a high- 
resistance meter. The volume control shonh) 
be si't to tin- full-on position. 




This *Te-kk-tor*et'' system of control 
permits tin- operator to turn tin- receiver 
on ami off, control volume, tune for any sta- 
tion on the dial or tarn'. Just by "feel/" any 
of a pre- selected group of eight stations, 
('mitaots in the tuning mechanism auto- 
matically stop the tuning dial at the se- 
lected station. The constants of the com- 
ponents are as follows : 

Condensers CI, image adjuster; C2, C:{, 
C4, Co. CO. C7, CI 2, C2S, C2!i, ,U.*i mf , ; C8, 
C23, .04-mf.; CO, series padder ; CIO, l.b\ 
trimmer in remote selector: Cll, C.'Ui, .(Mil 
mf. ; C13, C14, C1o. rio, r:;:t, trimmers; 
C17, as, oil, vii-2. c.!4, ,::-mf. ; ci» c:io, 
C:J7, S mf. ; C20, C2I, i'ii f f4:S, 100 mmf.; 
C-2, C2o, C20, C:tr», 4 mf. : C2I. C42 .2-mf. ; 
C27, .004-mf. : C:s. C\'H>, .01. nil. ; C40, 
thermostatic condenser in remote selector 
oscillator circuit: C44, ,002-mf, 

ltesistors Kl, I{o. Kli. Ui»0, R20. ,1-aieg.; 

icf, im n;i, ooo ohms; u:;, mo. uio, 



TijIm- 








Termini) 1 


s 






Type 


i 


• » 




4 




0 


7 


VI 


* 


1 1r» 


7 


2.S 


2> 


* 




VI! 


* 


14.". 


7 .~i 


142 - 






* 


v:s 


* 


Ho 


!HI 


<;,s 


o.s 


* 




V4 


* 


M.-i 


no 


0 


o. i 


0,4 


• 


Vo 


* 


110 


4 


o.r, 


ti,."i 


* 




vo 


* 


20O 


200 


0 


17 


* 




V7 


* 


200 


200 


o 


17 


* 




V.s 


2 NO 


."no 


:;oo 


2 SO 










* Heater voltages are read as follows: VI. 
I/O, o,:; v,: V2 1/7, o.:; v.; v.*!, i/<; j.r» 

V.: V4, 1/0. 2.o V.; V4, 1/7. 2..", \ . ;' \ o. 

l/o, 2.." v,o, t/i;, l».o v.: V7, i/o. 2,0 v.: 
VS, 1/4, y V, 
The speaker socket measures as follows: 



VI. 78 V?.6A7 
• # 4 O ° 4 

*- - 0 

LOOKING AT W1B1M& 
Of SELFCTOR. 


V3.S6 VA.»7 V5.S5 

o' s , ©' „• 0' 

LOOKING AT tWStOE 
BOTTOM OF CHASSIS 


Vfc.?A& »*S VA.52J 

« « 0 . 

LOOKING At iMSiQC 
BOTTOM O* CHASSIS 


IPf LR CONNECTOR. 

" .,0 OS 

'°. * ton 

S 8 7 

IWSlDC 
8*C"f or BASE 



terminal 1, 0 V. ; 2. + 2G0 V. ; 3, + °70 V : 
4. + 270 V.: o. + i:jo v, : 0, 0 V. 

Additional voltages may he measured di- 
rectly across the correct terminals. 

As the I.F. circuits of this r«-e<»ivcr have 
Imm-h aliened at tin* factory hy means of os- 
cillographs, thr ri'-tiiitfuwvttt 0/ tkc I.F. vfr. 
1 nit a Mhouhl not be nttnuptctl. 

<0ic l.F, amplilier. v:;, acts as a signal 
channel only, and the output is fed to the 
diodes of Vo. The audio frequency currents 
resulting from the rectification of the diodes 
is fii] th rough the triodc portion of VT» 
which acts as an A.K, a mp 11 tier. 

The other I.K. amplilier, V4, acts only as 
On "amplified A.V.C." chaiuiel. The l.K. 
output from the pentode portion of this 
till"- is fed to the diodos of the same tills*. 

The D.C. voltage developed in the diode 
circuit is used for the A.V.C, voltage, and 
is fed buck to the control grids of VI ami 
V2 through a conductor in the remote cable. 
A portion of this A.V.C, voltage is also ap- 
plied to tin* control-grid of v:t to give a 
partial control of this tube. 



DYNAMIC 
REPRODUCER. 




Relay transformer. T3 and relay 

ARE USED ON MODEL MB 55 ONLY 



R3» MANUAL VOL. CONTROL 
IF « 175 KC ISIOPED-SIOE.NOT PfAK 

adjustment: oscillogram 

SETTING ) 
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Fig. A 

Duo-channel, 50 W. amplifier; front view. 



THERE has at all times existed a de- 
mand for an amplifier system capa- 
ble of delivering 50 W. of undis- 
torted power, but the cost of pur- 
chasing or building and maintaining 
such a high-powered P.A. system has 
always been almost completely prohibi- 
tive! 

In addition, 50 W. amplifier systems 
designed prior to the introduction of 
new tubes and systems, present many 
electrical and mechanical "handicaps." 

Comparative Costs 

Let us consider first the relative dif- 
ferences in cost between previously de- 
signed "50 watters" and the new model 
illustrated in Figs. A, B and 1, first stat- 
ing facts and later exemplifying them in 
detail. 

Average Comparative Specifications 



CONSTRUCTING A 

6 V. D. C. and 110 V. A. C. 

(DUO- CHANNEL) 

50 W. P. A. SYSTEM 

LOUIS GANCHER* 

Last August we described a 20 W. unit, the first of a series 
of amplifiers designed to operate optionally on 6 V. D.C. 
and NOV. A.C. A 26 W. design, Part I, appeared in the 
September issue; Part II in November; and Pari III in Decem- 
ber. The 50 W. amplifier described below incorporates 
still newer design features* PART IV 



Cost of amplifier 
(approx. ) 



$200 



$85 



Design 


-Old" 50 


"New" 50 


Factors 


W. Tnlt 


\\\ Unit 


Powor consump- 




1 50 W. 


tion, full load 


500 W. 


Power consump- 






tion, aver, load 


500 W. 


125 W. 


Tower consump- 






tion, no load 


500 W. 


105 W. 


Available channels 


1 


o 


Weight 


140 lbs. 


51 lbs. 


Size 


18x20x9 In. 


18x10x9 in. 


Number of stages 


3 


4 


Cost of tubes 


$65 


$10 



* President. Coast-to-l'oast Radio Corp. 



Inasmuch as this amplifier draws only 
150 W. at full load, it can be operated 
from any 12 V. D.C. rotary converter 
producing 110 V. A.C., supplying 150 to 
170 W. output. 

(For dual-powered operation, dynamic 
speakers and phonograph motors are 
available for optional operation from 
either a 6 V. D.C. or a 110 V. A.C. power 
source.) 

Employs Class B Tubes 

The selection of the 53 type tube for 
the output stage was a matter of logical 
sequence, inasmuch as it combines in 
one tube every desirable performance 
characteristic, providing the following 
features: 

(1) Production of high volume output, 
requiring low plate voltage; 

(2) Low plate voltage insures mini- 
mum breakdown; 

(3) The closest approach to class A 
power output; 



(4) Low plate current consumption; 

(5) Optional operation from a 6 V. 
D.C. motor-generator; 

(6) "Indirect heater" tube (cathode 
type) precludes hum; 

(7) Rugged internal element design 
assures long life operation. 

The first two A.F. tubes, of the 37 
type, were selected to permit optional 
operation on 6.3 V., A.C. or D.C. If 6 V. 
D.C. operation is not contemplated these 
two tubes may be replaced by the 56 
type. 

To secure an output of 50 \V., previ- 
ous amplifier designs usually used a 
tube complement about as follows: one 
type 56 tube; two 59's; one 80; two 
845 s; and two 866's. 

Flexible P.A. Amplifier 

The circuit used consists of two 
stages of resistance-coupled amplification 
branching off to two individual channels, 
each one of which employs its own 
"driver" and pair of twin class B power 
output tubes as shown in Fig. 1. 
(Continued on page 499) 




Flo. 1 



Diagram of the "last word" In high-power P.A. lyitemi for optional 6 V. D.C. and 110 V. A.C. operation. "Coverage" It lufficlent for an audience of 6,000! 
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Radio's GREATEST 
Servicing Rook 

Th <* Mast CainpU>t€> MPirwtarij 
af Mtudia Circuit iPUifj rants 
published ! 



In ONE VOLUME of over 2,300 Pages 
Extru Ihuit tj € av<>r-Laas€>U><if Bound 




Rut this Rig Volimir on our A 



DEFERRED PAYMENT PLAN 



Here are two of the most surprising announce- 
ments that we have ever made to the radio trade 
and we know that it is such *ood news that 
every radio man will be greatly enthused. 
FIRST— that the three editions of the OFFI- 
CIAL RADIO SERVICE MANUALS have 
now been combined into one bi« volume of 
over 2,300 pages. 
SECOND -that this new single volume of con- 
solidated radio circuit diagrams and complete 
radio servicing course can be bought on a de- 
ferred payment plan — and at a big saving. 
It is needless to say how valuable the OFFI- 
CIAL RADIO SERVICE MANUALS have been 
to members in every branch of the Radio In- 
dustry, and how many thousands of each edi- 
tion have been sold to manufacturers, jobbers, 
dealers. Service Men and experimenters. But 
we must empha* ze this one fact: Service Men 
now realize that they are tremendously handi- 
capped without the full set of Oernsback Man- 
uals. So much so, that those who have pur- 
chased only one or two volumes, are NOW OR- 
DERING THE MISSING BOOKS, They want 
their files to be complete. 

The complete book gives you a volume of over 
2,300 pages with over 5.500 diagrams, charts 
and photos. There are absolutely no pages or 
illustrations or diagram* duplicated. There is 
no radio book published today which is so mod- 



ern up-to-the-minute, and which contains so 
much useful information as is to be found in 
this single volume. It is a book that will outlast 
any other radio book in print. Look carefully 
at the illustration of the complete edition on 
the top of page. It measures 9" wide 12" 
Ion*. thick. 

Included in this volume is a complete radio 
servicing course. ThU course covers every utep 
needed to learn the servicing business . . . from 
starting in business . , , materials needed . . . 
and how to go about servicing receivers and re- 
pairing other radio equipment. This course in 
itself, is actually worth the price of the entire 
book. 

Our new plan now enables every radio man to 
get this single volume — a Complete Directory of 
all Circuit Diagrams, of over 2,300 pages, on 
deferred payments. You can order this book 
immediately — get it in a few days, and use it 
while you are doing servicing work. You can 
make the first few calls pay for the entire cost 
of the book. 

For you to get this book is quite simple and it 
is sent to you as soon as your order is received. 
You pay for it in small monthly amounts which 
can be taken from your earnings. If you were 
to buy the three volumes separately, the total 
cost would be $17.00, including the supplements. 



Now you can get the 

1931 OFFICIAL RADIO SERVICE MANUAL, 
with Supplements, 

1932 OFFICIAL RADIO SERVICE MANUAL, 
with Supplements, 

and the 1933 OFFICIAL RADIO SERVICE 

MANUAL Complete 
at a big saving. 

L I !£S P ? CIAL N " EW PRICE FOR ALL THREE 
MANUALS. WITH SUPPLEMENTS. IIS ONE 
VOLUME. WITH HEAVY BINDER IS ONLY 



81 1.00 



OVER 



2,300 Pages 
5,500 Illustrations 



You buy this book this way — 
Send $3.00 with order- 
Pay $5.00 to Express Company upon receipt of 
book. 

Send $3.00 thirty days after receipt of book. 
Send $3.00 sixty days after receipt of book. 
Total $14.00. 

IEmTJF* LiS2? BE AMOUNT IS SENT WITH 
?.*l U n.2r?-?J?5^ WE WILL ALLOW YOU A 
10% DISCOUNT. THIS CAN BE DEDUCTED 
FROM YOUR REMITTANCE. 

IMMEDIATE SHIPMENT 
Mail € fpupon Today! 



THIS ISi THE GREATEST SI\«.Ti; 
VOLUME RADIO ROOK IN PRINT TODAY 



I GERNSBACK PUBLICATIONS. Ine., 

[ 96-98 Park Place, New York, N. Y. 

| Cent h-m«-ii 

I , ,n »" ""i*"'* «»" your Special Offer. 1 enclose 

I herewith f 3 no .» nr*t p»y nt tousrd the One- 

I volume Kadlo Manual. 1'lease fnrward It to im- 

• promptly. l>m rer. ipt of tin- honk. I shall Pay 

I expren company $ "•.«©. Thirty days later I shall 

, send you $3.«n. and sixty day, a ft er receipt of 

I book. I shall send jou my la-it payment of $3.00. 
■ If y»u want to take adrantace of the Special Di<- 

I count of 10%. n-rnit only $12.60 with this coupon. 

| Name _ 



96-98 Park Place 



GERNSBACK PUBLICATIONS, Inc. 



| Address 
I 



New York, N. Y. ( city .... ... 8ute 

y^VW^ 
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RADIO-CRAFT'S INFORMATION BUREAU 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you hke, but please observe these rules: 



Furnish efficient information, and draw a careful diaflram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. Be SURE to sign your name AND address. 

Those questions which are found to represent the greatest general 
Interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 



and; the appearance of its answer her©. 

Replies, magazines, etc., cannot be sent C. 0. D. 

Inquiries can be answered by mail only when accompanied by 
25 cents (stamps) for each separate question; answers are subject 
to subsequent publication, if considered of exceptional Interest. 

Other inquiries must be marked "For Publication." 



TYPE IA6 TUBE DATA 

(::::•_! I Mr. I!. 1*. Kurn. York, IVnna. 

t< k >.> Tli«" lining and socket layouts of tin* 
new I Ad *J V. UiIhj us riwrilNil in the No- 
vein bo t\ lWi:i issue of U.uho-i'uaFT do not 
aprw; wliirh is t correct one* 

If tin* prone diagram of Kig> *JU in tin* 
I iccctiihci-, \'Xi:> issue, page 2dx. of llrids I 
ntul '2 is correct, then the positions of these 
grids must lie reversed in Fit'. 1 »" l>«tf° - !Mi 
of tin* November. VXKt issue. 

(A.l We are printing on Hits page t His. 
(>.'J:»'J) a corrected diagram of tlio socket lay- 
out for tin* illustration that appeared on 
page 'JOi; i l{.\i»lO'*'ltAKT. Novi'IuIht. I !*:••'!). It 
will lie noticed thai the designations on 
<!rids 1 and - have boon reversal and now 
ugri-o with tin- diagram in tin- following tl>e- 
cemheri issue. 

GANG CONDENSER 
APPLICATIONS 

(:!:»::> Mr. Louis Minn tel. Indianapolis. 
I nd. 

Hi. t I havo a ::-gnng condenser ivhirh was 
made for tuning a superheterodyne set. hut 1 
want to nst- it on a T.R.F. job. ran yon toll 
me if this is possible ; and if so. how V 

(A.) There an' two general typos of gang- 
type condensers in nso in superheterodynes, 
tiiday. The lirst of those contains individual 
eoiidctiscr sections that ha\o nhnilm'ltt shaped 
plates. In »t her words, this type of colidctt- 
wr consists of identical units ganged. In 
this type of condenser, "padding" • Ircuits 
are used to permit the oscillator tuning con- 
denser to cover tin- required frequency hand 
which, as yon know, is not the same as the 
other tuned circuits in the set. 

The second type of ganged condenser uses 
individual sections that have itiflvtvHttit 
shaped plates. In other words, the oscillator 
section does not have the same shape plates 
as the other sections which permits the latter 
circuit to cover the required hand of fro« 
(picricics without resorting to "padding" cir- 
cuits. 

All this explanation is for the purpose of 
telling you that if the condenser that you 
have has individual sections that are identi- 
cal in shape and ntimher of plates, you can 
use it in a T.U.P. set with no difficulty. 
You cannot use the other type of condenser 
conveniently for this purpose. 



64 (CAW 




► PUTl 



or 

HUT £ « J SOCK IT) 



1 HCAT£R$ ' 



Fig. Q.232. above, Fig. Q.238, right 
The correct socket layout for the 1A6 penta- 
grid converter is shown above. 

The circuit diagram of the RCA-Victor model 
AR5006 ultra-short-wave receiver for mobile 
use appears on the right. It will be noticed 
that an extensive filter system prevents inter- 
ference in the power supply unit from affect- 
ing the operation of the receiver. A noise 
suppressor controls the signal-to-noise- ratio 
by varying the sensitivity. 
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VOLTAGE ON TUBE PLATES 

(2311 Mr. Fred ( >cs1crrelc her, Chicago. 

HJ.i I have just hitilt the 'I riple- 1 will re- 
ceiver dcserilM-d in the April. I!*"'- of 

U a ii KM 'it .\ ft. I have r ived line results 

c.vcepl that with the tiekhr inil inserted loud 
whistles and scr lies begin. With the tick- 
ler coil removed, die stations come in two 
and three at a time, without the object h ma hie 
noises. 

I measured the plate voltage mi the type 
'11 detector tube and the needle barely dick- 
ers. I used the ordinary "If haltery volt- 
meters. What causes the set to operate oil 
smeli low plate voltage? hoes this affect tie- 
output of I he receiver in respect to volume? 

(A.) The Triple-Twin receiver is n re- 
generative set. and like all sets of this typ«». 
it is subject to whistles when inning, if the 
amount of regeneration Is not carefully eou- 
t rolled. We helieve that if you will practice 
tuning the set with the tiekler coil in the 
circuit. Hint you will soon learn how to oper- 
ate it without the annoying whistles. Try 
reducing the unmher of tickler turns. 

ihgaiding the measurement of plate volt aire 
on this receiver, a voltmeter sin-h as the 
one yon used is not practical, as it has a low 
resistance and for this reason draws so much 
current fr.nn the rectlller tain, thai its out- 
put is reduced, which accounts for the ex- 
treme! v low voltage indicated. 

To measure the plate voltage of a receiver 
which obtains its power from an A.C, power 
unit, it is necessary to use a voltmeter wit! 
a very high internal resistance. In 
words, a very sensitive meter movement 
a high -resistance multiplier to tnen 
range to the desired maximum. 

Such meters are said to have a resistance 
I nun ohms per volt, which would make a 
ital resistance of .'Jo-meg. CJoO.ono ohms) 
'J.'O volt scale. (The above resistance 
per volt is the usual sensitivity for instru- 
ments used for radio work.i 
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ULTRA-MODERN SUPERHET. 



Mr. N. .1. l>wyer, Woodsido, L. I. 

N\ V. 

Hi, ) I am an amateur set builder, m w t< 
the radio sane-, and decided lo build tie 
ritra-Modern Superheterodyne receiver de 



scrihed in KaDIO-Ckaft (October. Ii>:i2 and 
October. ll»:b'li. for the purpose of getting 
acquainted with superhet. circuits. 

Having finished the set, tuned the inter- 
mediates to 17."i kc and adjusted the IS.F. 
irimmers. I lind that the set has no volume. 
It has selectivity to a certain extent but no 
power to enable 'it to pick up distant stations 
at any volume. 1 have gone over the « ir- 
cilit and rind it wired correctly. The voltage 
between the plate ami lihunciit of the *-!Ar> 
tubes is in excess of lUUt V. but when it is 
reduced the volume is cut down. Can you 
help me? 

t.\.> It is evident from Mr. I>wyer"s de- 
scription that liis set is not aliened correct ly. 
The procedure for aligning a superheterodyne 
receiver is not an easy thing for a person 
not well acquainted with this type of cir- 
cuit. 

As the adjustment of a set such as the 
ritra-Modern Super requires the use of a 
ealibrated oscillator, we advise Mr. hwyer 
as we have every other siipeihot- builder -to 
make an oscillator ami calibrate it. before he 
makes any serious attempt to tune-up the 
set. Constructional details for making and 
calibrating simple and effective service oscil- 
lators have appeared in past issues (Radio- 
CuaFT, August page '.">». where reliable 

aligning instructions will also he found. Kx- 
leiisive information on aligning procedure al- 
so has appeared in numerous issues of the 
ItAUIO-i'ilAPT I hi hi ShfrlJt. Also see. "The 
Sitiierheterotlyne Hook." by Clyde .1. Fitch. 



V. T. VOLTMETER DATA 

i'j::d> Mr. .loseph I!. Soos. Passaic. N. J. 

<7>.i Some time ago. I picked up one of 
my ItAUlO-CitAFT mairazities and in it I found 
n "circuit of a dynatroii vacuum tube volt- 
meter. The Instructions did not include a 
«a!ibrathm chart or details for making the 
< alibrntioii. Will you please tell me how I 
mil calibrate my meter? 

t.\.» Information concerning the calibra- 
tion of vacuum tub- volt meters has appeared 
In past issues i K.uoo-riiAFT, February 
paue 4<M and 4Si:S). give a magazine 

reference as the information therein given is 
far more extensive than we could include in 
an item in this I5iin»au, 

(2:J7> Mr. S. M. Lockwnod. Cliieago. III. 
(Cuntinu vd o n p#i •«.» •*» 0 1 ) 
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THE RADIO MONTH 
IN REVIEW 

(Cunt itmrd from page 455) 



I lL j llllLLLi 

liiiuliUii 



A Sl'MMAUV OV THK Hat SON JtKI'OHT 
I'nvlv Sam htiH reduced the number of his 
''air roiees" from well orer (Sou to f»H5. 

THAT BROADCAST 
SITUATION 



k XK of the wide-awake* 
I ImyK in the electrical 
division of the Depart- 
ment of Conunen v, Lawn' nee 1>. Hat sun liy 
name, has just completed a survey of the 
limnilniMt facilities throughout this 'littli* old 
world of our*. There an' some very inter- 
esting farts hidden away in friend Mat son's 
list. I'lide Sam has reduced the nutnhcr of 
liis "air voices" from a uumhi-r Well over »il>0. 
representing more than half the world's total, 
to the present mrtnhcr €if TtSTt. 

However, while the V. S. has seen tit to 
diminish the tinmher of broadcast -outlets*' 
<as the experts at SUV aptly term their chain 
stations i most of the world has heen hus.v 
jn< reusing their nninher. 

The liaison list shows the newly recognized 
country of Itnssiii as ranking second to the 
1'nitcd States. They hoast «if 7:» stations. 
t*ome of which are anions the largest. Canada 
is third in th* list, with ; the eotultieiit 
of Australia ranks fourth with iWi : <'uhn. 57 : 
Mexico, 5::: Argentina. :»5 ; rnnruay. ; 
New Zealand. '.'.'2 : and Sweden. :n\ This does 
not take into account France, with : <Jer- 
tnany, with Lift ; and lireat ltritain. with 

The I a st -mentioned World power is i l^aniz* 

ing its I trnndca sting structure whieh aeeonnts 
for the small number of stations. However, 
they are substantially more powerful than 
When wily John Hull had more. 

As an aftermath of the late lamented 
Mexico rity conference t Uaoio-Cuaft. .Innn- 
ary 1!»:!4. pap- ll*.Ui\ a Wnterhnry. Conn., 
newspaper has sent a request to the boss 
(led era I Uadjo <'oinmiss inner I .a fount » for a 
license to broadcast with unlimited time on 
lTcju ke. twell below the former broadcast 
frequency limits!, denial Commissioner La- 
fount has not yet given a disposition of the 
case, but in the editor's humble opinion, no 
answer will be found to the problem until a 
definite settlement of the frequency allotment 
question has been reached t K.uuo-CttAFV, 
January 11»:t4, page 



SUN SPOTS AND 
MOON RADIUM 



■w 



have all been hear- 
x much about cosmic 
rays, sun spots and- 
thedike, during the past year and probably 
wondered what rhey are all about. 

And now comes another scientist and as- 
tronomer. Dr. Harlan T. Stetson, of the Ten 
kins Observatory at Ohio Wesleyan Cniversity, 
who complicates the situation still further by 
telling us that the moon also affects radio 
reception— as though sun sjiots, static, inter- 
ference and oosmie rays were not enough ! 

In reply to an inquiry by the editor Ur. 
Stetson says: "researches in the investigation 
of the correlation of solar activity with radio 
reception have been made continuously at the 
Perkins Observatory on the intensity 'of radio 
reception from WUIIM, Chicago, since the 
early part of lO.'SO. After correction for the 
twilight factor ami the major trend of change 



Poor Tubes Ruin Radio Reception 



/ 



"BULL EE V E ME!" New 
tubes do make a difference when 
you listen to Fanny Krice. 




5 New RCA Tubes Improve Radio Reception 

TUBE IMPROVEMENTS 

that put new life in your Radio 



Don't buy any tubes today with- 
out knowing that you an' getting 
these 5 rumarka hie improve- 
ments that will really put new 
life in your set! These great ad- 
vances have come out of the RCA 
Radiotron Company's laborato- 
ries, developed by world-famous 
engineers for you. You get them 
in RCA Radiotrons and Cunning- 
ham Radio Tubes . . . and the^e 
two tubes are the only ones ac- 
tually made and guaranteed by 
RCA Radiotron Company, Inc.. 
to give you these 5 great 
improvements. 

Have your dealer test your 
tubes. Replace the worn-out ones 
with these new tubes. You will 
get a new thrill out of radio. 
RCA Radiotron Company, Inc., 
Camden, N, J. A Radio Corpo- 
ration of America subsidiary. 



HERE ARE THE 5 POIMS 

J Precision Construction . . . makes 
e\ery tube a "matched" tube. 

2 More Kllioient Cathode*... assure 
uniform perf ormance throughout life. 

^ Improved Heater Design ... re- 
duces hum, eliminates noise from 
heater - cathode 



4 
5 



circuit and gives 
quick action. 

Higher Vacuum 

. ..results in quiet- 
er operation. 

Cooler Grids... 
prevent fluctua 
tion in volume 
due to erratic 
tube per- 
formance. 



i i 
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Every Nc«4t4 F»tt p Figurr. FwmiiJa 
Every Shortcut tod Special Method 

in c 

Whole Field 
MATHEMATICS 




Now in ONE 
Handy Volume! 

For the fir«t time you can haw this wealth of prac- 
tical mathematical information, covering every 
trade ami bn^ineiw, coiidea«-d into one Ihuid.v liook 
for i|iiiek reference. This volume puts rijrlit at your 
finder tips instant facts anil formulas for making 
every kiml of mathematical calculation. From hun- 
dreds of flitfereiit sources, this priceless iufonnation 
has been gathered together, boiled down into brief, 
simple laneruaire, and applied to actual problems. 
Kvery man hi business, every man in the ineelumical 
trades, even* man who ever uses a tool or lias to 
make calculations, or estimates in office, shop, or 
home, will find here a treasury of money -making, 
money-saving ideas. 

THE HANDBOOK 

OF APPLIED 
MATHEMATICS 

No previous knowbilpr of 
mathematics is needed. No 
study is required. The spe- 
cific information you want 
is easy to find, "by bulk- 
ing it up in the index. 
The lKH)k lakes up even- 
trade and tfiv««s you prae- 
tieal methods, easily 
worked f orm u I as f < Jr 
solving every problem. 
Thousands of specific 
examples show you 
just how to make 
your calculations. If 
your work involves 
mathematics in 
any way this com- 
plete reference handbook 
is an indispensable part of 
your equipment. It is an 
amazing timesaver for any 
one concerned with engineer- 
fng, architecture, electricity, 
Diei-lianies, construe* von, ant<>. 
mobiles, machinery, printing, 
or any other industrial work; 
or with accounting, auditing, 
manufacturing, costs, taxes, 
or any other business mathe- 
matics. No practical man, no 
house owner who makes an oc- 
caoionul repair, no one who 
has a home work -shop can af- 
ford to he without the vain- 
aide in format ion quickly 
found in this 1>ook. 

Save Time — Be 

Sure of Your Facts 

One quick turn to the index 
and you find at once the beM 
mathematical methods for 
solving your problems. You 
avoid the expensive errors 
that handicap the man who 
merely guesses. Think what 
an advantage it is to have all 
this information in one handy 
book! Take advantage of this 
opportunity to examine the 
book as soon as it is pub- 
lished, and save 17^2% of 
the regular price. 

EXAMINE THIS BOOK FREE 

SEND_NO _MONE Y--MA1 !L_ TH^COUPON^ 
j D. VAN NOSTRAND CO., 

I 250 Fourth Ave., New York. 

I St ml mc as soon as published The Handbook of Applied ■ 

J Mathematics, at the Speriat-rrcPuhl leal ion Price. I 

I Within 5 days after I receive the hook, t can return | 

I It ami owe nothing. If I keep It. I will make a first . 

J payment of $1.25 and I will pay $2.00 monthly there- I 

I after for 2 uionth3— $3,25 In all. (Cash with order | 
I $4.03). 

J U.C. 2-34 I 

I Name | 

J Addresj I 

J City State I 

| Iteference J 

■ Address J 



Save 

174% 

on this 

Special 

Advance of 
Publication 

Offer 

The regular 
price of this 
book will be at 
least $6.00, and 
probably more. 
If you reserve 
your copy now. 
you may have it 
for only $4.95. 
Easy payments 
if you wish. 
Over800 Pages. 
375 Illustra- 
tions. 150 Ta- 
bles. Durable 
Maroon Fabri- 
koid Binding. 




Tt Is interest! tier to note that while no 
harmonics art 1 used in the band from 90 to 
1H00 kc, that li.v the use of harmonics, the 
frequency band can he increased to much 
higher values, This is done by using tin* 
highest frequency col! and running a new 
calibration curve for the tlrst, second, etc. 
harmonics, by which most of the "short 
waves" can bo covered, Calibration curves 
:ire not available for the latter service but 
must be made by the operator to suit indi- 
vidual oscillators. 



moon Raihcm Recording Equipment 
Where Dr. Rtetson discovered the effect of 
the moon on radio. 

in radio due to suuspots, the hourly measure- 
ments of Held iutetisily here have been com- 
pared with the moon's hour angle and declina- 
tion, giving the results exhibited in the ac- 
companying curves. This appears to be un- 
mistakably a ease of lunar influence of the 
electron density in the Kennel ly-Ileavishie 
layer. The change is so great that it hardly 
appears that the small gravitational tide in 
the earth's atmosphere is sufficient to explain 
the results. We pretty definitely know that 
the lunar surface is largely volcanic lava. 

**Reeent reports from the Geophysical In- 
stitute at Naples show that the underlying 
volcanic turfn there is more radioactive than 
pitchblende. This is what suggested my hy- 
pt. thesis that the moon may be emitting radio- 
active radiations which penetrate the earth's 
iiiiuosphere to the upper reaches of the Ken- 
ucly-lleaviside layer, thus directly affect ink' 
the intensity of radio reception as our obser- 
vations exhibit," 





MOOM MMTM 






MOOM Mf At 
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Some Proof of the Moon Radium theory 
The relation bettcten tides and radio. 



LATEST IN RADIO 

(Continued from pn<te 4.V.1) 
one band tu anotber is accomplished and also 
how the potentials are applied to the li lament 
and plate circuits. 




COMPLETE METALU'C SHIELD 
^ AT GNO POTENTIAL. O^* 

U° 92 ELCCTROM-COUPtED OSCILLATOR \ 



- 90-195 KC 
B - 170- 60C 
C • 5SO- 1600 



I 
I 

I 



A.C. 



COUNTER-TYPE CHECKER 




A simple tube checker (No. 402). 



The tube tester presented above is very 
simple in operation, as all tubes with the 
same number of prongs are tested in the same 
socket. Thus there is no need for compli- 
cated charts or instruction sheets. 

The unit supplies ti lament, voltages from 
\y» to HO \\ and provisions are made to 
check duplex-diode and other combination 
tubes. A large meter in the center of tb«* 
panel Indicates the condition of the tubes and 
also shows the applied tine voltage. 

To take can' of the future, au 8 prong 
socket is wired into the unit. 



AIRPLANE RADIO RECEIVERS 

Two radio sets designed for use in aviation 
have just been inlrodticml. The first operates 
from a 1- V. battery supply and is made 
small and light for use in airplanes. This 
Set is described on page 4.*>4 of this issue. 

The second, shown below, is a superhetero- 
dyne receiver employing 7 tubes, which i* 
specifically made for use in airports as a 
"ground" receiver. This set operates from 
the A.C. line. I loth receivers have two wave 
ranges, covering the regular broadcast band 
of ."."iO to 1.7IMI kc. and also a shorter range 
which includes beacou aud meteorological 
reports. 




The diagram of the oscillator. 



The aviation "ground" receiver (No. 403). 
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A NOVEL 9 TUBE SET 

( ( 'on t in tad from jki;/c 475 1 

builder. Tln» isr i>f a ll-mmx tnunViiscr luiv- 
in»_ fMjiuil <*u | >a cities tor vnrh sertiiiti is mi- 
otliw rntiV4 , ni<'iu*r ; roiuk-nsiT 4\"» in l-'itf. 1 
a(Ti>i'<is the iwestiiiry ci»m|iensat inn at 1 1 • < - 
low-ficMjui'Tity end of tlie tuning with*. An 
jnljiislalilr rnn<|i'iisei'. t'4. penults the receiver 
to he balanced to individual antenna systems. 

For zcrn.licflt rode reeeiMioii. and the het- 
erodyne location <>f weak phone stations, there 
is provided a heat oscillator. Vx. in order 
to obtain maximum sciishivity there has been 
Do attempt to include automatic volume con- 
trol. After all. lading at short wavelengths 
often is so rapid as to not only oiitspeed the 
A.V.r. action hut actually to couutcrphasc 
il sufficiently to produce double the normal 
time lau ! The max tin urn output of the set. 

\V„ is available ut the dynamic reproducer 
supplied with the receiver; a jack is provided 
for the purpose nf connecting external head 
phones through a coupling condenser, 1 1» 
itlins, ultra-sensitive, hijih lierilieabilit y core 
headphones may be used without Im*. llowhn; 
through them — nice, ehVi. Short-wave 
"linuiids" know the value of a tone control in 
reducing static effects, and in assisting to 
separate adjacent -channel code stations ; this 
item has been included in the design. 

The volume control, whieli varies the con- 
trol-grid bias applied to the l.F. amplifiers, 
is increased in effectiveness by means of kl 
which connects to the maximum "IS" supply. 
Without HI. the drop across lfj would • only 
be about 1»U V. r but the ndditional current 
drain through K*J when ui is coniiected. in- 
creases | lie drop to about fin V. To prevent 
overloading the tubes, condensers, and repro- 
ducer due to voltage surges when changing 
coils, there is provided a switch which opens 
the plate supply circuit. The locations of the 
tubes ami the arrangement of the coil con- 
tactors are shown in Fig. IS. The locations 
of the remaining components are shown in 
Fig. C. 

Since the single tuning dial is designed 
for N.I*K. tuning, the instrument is direct 
reading by reference to the frequency limits 
engraved on each coil drawer. 

Now that the radio constructor knows 
"what it's all about" he should Mud no diffi- 
culty in picking up the work from this point 
and completing the job by wiring the assem- 
bled chassis in accordance with Fig. 1. The 
author will be very glad to assist construc- 
tors with the completed all-wave receiver. 

List of Parts 

One :>-gaug variable condenser, 140 mmf. : 
one antenna aliening condenser. |o mmf.: 
Cine Postal fi coil Inductance kit. complete 

with aligning and padding condensers; 
Three mica condensers, loo mmf.; 
Eleven bypass condensers, n.l-mf. : 
Five mica condensers. .OUl-inf. ; 
Two coupling condensers. tu>-nimf. : 
Two condensers. O.o-mf. : 
'me s nif. electrolytic condenser: 
One single-circuit jack with S.I\1>.T. switch: 
i»ne I'osial kit ot :i l.F. transformers: 
One Postal beat-os<illator Inductance: 
Five U.K. chokes. S mhy. ; 
one resistor. :i."h ohms. 1 w. : 
on*- resistor. Ifi.otMi ohms. 1 W. : 
Three resistors. fiO.oiifi ohms. 1 W. : 
Three resistors. L'o.tUM) (dims, 1 \V. ; 
one tM-sistor. lino ohms. 1 \V. : 
one resistor. fio.WMi ohms. 1 W. : 
one resistor, u.l-taeg P . 1 W. ; 
Two resistors. /Jo-meg.. 1 W. ; 
One pfdeiitiometer, FJ.unn ohms; 
One potent iotnetei. 75 .moo ohms: 
One resistor. Iimmi ohms. 10 \V. : 
One resistor. 27.410 ohms, l»o \\\ : 
Three S.F.S.T. switches: 1 power, 1 rntor, 1 

toggle : 

One power transformer. IT: 

Ten wafer soekets : one 4 prong, one ."-prong. 

eight U-prong. 
One illuminated vernier dial: 
one drilled chassis. 1 1 x l!i x .'I ins. high: 
One drilled black crystalline-finish steel front 

panel. V.tVj x *J0V 4 x 1/Iii-ln. thick: 
One steel cabinet to lit : 
Nine tubes : li ti"'s. fi fiS*s, 1 2Afi, 1 SO ; 
One dynamic reproducer. 
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SUPREME" Precision 



Testing for Automobile Radios 




1 J 



A vast new market for your radio skill has been 
born overnight. Sets are being installed in cars 
by the millions — are to be standard equipment on 
many 1934 models. 

You can't service these radios with obsolete 
equipment — equipment unprepared for this type of 
radio set. And neither your service fees nor the 
demand on your time justify the tedium of dis- 
mantling the car to make the old point to point 
testers get by on these jobs. 

You need the precision testing for automobile radio sets built in Supreme Instru- 
ments. Supreme equipment eliminates the necessity of removing the set to service 
it — brings the radio to the panel of the instrument for point to point testing. If you 
can remove a tube, you can make the complete analysts! That's the advantage of the 
analysis with the exclusive SUPREME FREE REFERENCE POINT SYSTEM OF ANALYSIS. 

Most servicemen know that the plate current of a tube is the result of practically 
all the circuits leading to the tube and that a normal plate current value would indicate 
that these circuits are performing their normal functions. It is a simple matter with 
a Supreme Analyzer to quickly value the 
plate current of each tube socket until 
a tube socket is encountered where the 
plate current is not correct. Then point 
to point tests can be taken of other 
circuits to isolate the circuit at fault- 
right on the panel. 

Supreme Testing Equipment gives you 
"Everything" for servicing the most 
modern of radio sets, with skill and 
speed. Plus an acknowledged reputa- 
tion for minimum obsolescence. A satis- 
faction of investment that grows with 
with use! Ask your jobber 
for a demonstration, and 
send for the complete in- 
formation contained in our 
free 1934 catalog. 





MODEL 91 
SUPREME ANALYZER 



SUPREME INSTRUMENTS CORPORATION 



483 SUPREME BLDG 



GREENWOOD, MISS. 
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Get Your 
Copies of the 
SIIUIIE 
TECHNICAL 
BULLETIN 

The following back issues of the SHURE 
TECHNICAL BULLETIN are available 



6 



per copy. 



No. 1 
No. 2 

No. 3 

No. 4 
No. 5 

No. e 

No. 7 



Condenser vs. Two*Button Mi- 
crophones. 

Field Problems in Microphone 
Placement. Part 1 — Broadcast* 
ing. 

Field Problems in Microphone 
Placement. Part 2 — Public Ad- 
dress Systems. 

Mixing Circuit Design Data. 

The Microphone — An Electric 
Ear, Noise Measurements— 
Binaural Transmission. 

Field Problems in Microphone 
Placement. Part 3 — Multiple 
Microphone Systems. 

Electro - acoustic Measurements 
of Microphone Performance. 



The SHURF TECHNICAL BULLETIN 
... a monthly publication of the Shure 
Brothers Company, 2\S U. Huron St.. 
Chicago, microphone makers , . . contains 
AUTHORITATIVE AND USEFUL IN- 
FORMATION on microphones, micro- 
phone placement, design data on associated 
speech-input circuits, new applications of 
microphones for industrial and research 
purposes, and similar technical phases of 
broadcast and sound engineering. 

Copies of the SHURE TECHNICAL 
BULLETIN may be had without charge by 
broadcasting, public-address and recording 
engineers simply by sending in your re- 
quest on your company's letterhead. 

Subscriptions accepted from amateurs, radio 
service men, and others at the nominal fee 
of 50c per year. 

To be sure of having these valuable 
issues send for them now. Use the 
coupon below. 



SHURE BROTHERS COMPANY 
215 W. Hufon Street, Chicago, III. 
n Please send me postpaid the following 
back issues of the SHURE TECHNI- 
CAL BULLETIN; 

No. 4 
No. 1 
So. i 



No. 7 



c 



I am enclosing . 
(in stamps) (in cash). 
□ Please enter my subscription for one 
year. I am enclosing 50c G > n stamps 
□ in cash □ in money order. 

Name ~ — ... -- -- 

Address — 

City and State 
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RECORDING THE SOUNDS 
OF BIRDS 

{Continual from pane 4ft" i 
being attached to the bottom of the 1*. Tin* 
rt-tleetor whs suspended on the V mounting 
by means of the pins set in its pipe ring rim. 
Those threaded pin fittings were equipped 
with large wiug nuts to maintain the verti- 
cal tilting of the reflector at any desired 
angle. The arrangement is such that the 
horizontal turning of t lie retlector is effected 
by means of t he tripod. 

Focusing the Reflector 

"The exact focus of the sound reflector 
v*as obtained by placing an electric light 
bulb nppruxiuiutely 11 ins. from the center, 
one persnn stood ;>0 ft. in front of the re* 
thrtor, watching the illumination from the 
hulk while another moved the bulb. When 
tin; bulb was in such position that the entire 
surface of the retlector appeared illuminated 
brightly to the observer who stood some dis- 
tance a way, the. bulb was at the focal point 
of the reflector. That position was marked 
and a small pipe collar large enough to sup- 
port the microphone was mounted, in order 
to hold the mike at the accurate focal point, 
of the re tier tor. 

"A simple gun sight was attached to the 
retlector to aid in pointing the retlector at the 
source of sound to be recorded, A modula- 
tion meter is used as the Hmil eheck to make 
sure that the retlector is pointed correctly 
before the shutter of the sound-recording 
canu-ra is opened. When the modulation meter 
kicks over to the maximum of its path, the 
reflector is pointed correctly. The use of this 
efficient homespun sound retlector, enables the 
lord song recorders to work at a lower galu 
level because tin 1 retlector amplilies the sound 
mechanically. Also, when working with such 
a retlector. one can more or less control the 
direction of recording, so that ext raucous* 
sound may be eliminated."' 

Some birds such as the song sparrows are 
rnmplete failures as radio singers because 
their notes mid calls are so high -keyed and 
shrill that they do not reproduce satisfjic 
torily from the sound track of talkie tilni, 
others such as the bluebird, robin and wood 
thrush are stars of the bird talkies in tin* 
same degree that they are the cherished sing- 
ers of our American woodlands and open coun- 
try. The sound camera-men have to exercise 
care in making the bird talkies, that the 
mimicry of the talented nun-king bird does 
not ruin some of the tilm. That bird's power 
of imitation is so well developed that some 
of his apeing may be recorded as the sup- 
posedly genuine notes of tin* birds he is simu- 
lating, unless the recorders are on the watch. 

A large amount of tilm was also ruined by 
extraneous sounds and noises, such as the 
drone of a remote airplane engine, tin- whirl 
and rustle of dry leaves and foliage, the wind 
murmuring amongst the pine trees or the 
staecatic snorts of an overloaded motor truck. 
Those sounds produced some distance from 
the perch of the singing bird, whose calls 
were being preserved in celluloid tilm, were 
on various occasions en tight up and measur- 
ably amplified on the tilm. When the tilm was 
developed and tested for talkie efficiency, the 
extraneous sounds were as outstanding as the 
bird notes and In some cases almost drowned 
out the melodious music of a skilled snng- 
bird. 

The Probabilities of Success 

Mr. 1'rand reports that only approximately 
7 per cent of the :io,<UMi feet of miiiiuI tilm 
which lie has exposed has been used for 
making phonograph records and talkie movies. 
Considerable footage of the sound tilm did not 
come up to standard after development, while 
other reels were ruined because of the infrac- 
tion of exl raucous sounds. 

Fifty of the most sat ^factory bird songs 
recorded on the sound track of the celluloid 
film are being transferred to phonograph rec- 
ords, while the sound records of 1*7 avian 
opera singers are I icing combined with motion 
pictures to make complete bird talkies and 
movies. 

This bird song hunter, who travels in a 
special truck and uses a sound camera in 
lieu of firearms, told me that usually he is 
satistied if he obtains satisfactory records of 



one or two birds a morning. It is rare for 
him to experience the good luck of being able 
to make ii bird music records in a single, 
morning. His masterpiece is an exceptionally 
line morning's work when he recorded the 
voices of 5 birds in a few hours. He has 
discovered by experience that different bird 
voices vary decidedly in carrying power. Mr. 
J I rand has made some excel lout sound records 
as far as ."ion or <WiO ft. from the bird singer 
or ntmut otMi ft. from the microphone, 

I Miring the \*Xlt\ *■ recording season,*' from 
early spring until late summer, Mr. Hrand 
has made but one important change in liU 
equipment. It consists in the supplementary 
provision of an extra pair of headphone* and 
a cnlde which can be extended to any desired 
point of setup, with the microphone and the 
parabolic retlector. This a rraugenien t enables 
the person who operates the retlector to listen 
in and determine accurately at what position 
the song bird is at proper focus with the 
parabola. 

There is no evidence available from these 
bird voice records that different species of 
our feathered friends communicate with each 
other by means of their music. Apparently, 
the majority of the birds understand the sig- 
nals of danger and warning used by both 
their relatives and rivals. Kadi bird race has 
distinctive calls, sonic for advising the young 
that the mother has found food, others sum- 
moning the lledglings back to the nest after 
their primary lessons in tllght. There are 
vital differences in the pitch, quality and 
timber of various bird songs and calls. Tho 
expert birdman can distinguish and identify 
the different birds without actually seeing 
the songsters by merely listening for such 
voice peculiarities, itirds of the same variety 
that live in different sections of the United 
States vary slightly in their typical songs, 
antes and calls. Among some of the fascinat- 
ing song birds whose musical repertories are 
being catalogued in library form as a result 
ol' Mr. lira nd's invaluable experiments are the 
hermit thrush, scarlet tanager, veery. wood 
thrush, house wren, black-capped chickadee, 
northern flicker, whip-poor-will, wbite-breasted 
nuthatch, olive-backed thrush, alder fly- 
catcher, yellow- throat "(I vlreo, magnolia warb- 
ler, hob'O-link, red-winged blackbird, northern 
water thrush, Canadian warbler, eastern 
meadow-lark, field sparrow, chipping sparrow, 
red -eyed vireo and many others. 



1 10 V.D.C. TUBE CHECKER 

(Continued from page 477) 
♦ 'irctiit details are given of designs to be 
used as a separate attachment to a milliam- 
meter in other equipment ; and of an all-in- 
one tube checker. 

[totalis of the A.C\ tube section of the 
checker are not given as they have been cov- 
ered in many published articles in recent 
months. 

Tlie voltmeter normally has the high range 
En the circuit to prevent burnouts when the 
checker is plugged into a line, with no tube 
in the socket. The switch button is de- 
pressed to read the low range. 

The operation is simple, l-'or instance, a 
48 tube is placed in its correct socket and 
the voltage adjusted by meaas of the rheostat 
t'» Hn V. (the correct filament voltage for this 
tube i. If no short is indicated by the pilot 
light, the switch is thrown to the regular 
position and a reading taken on the milli- 
amnieter. The bins button is then pressed to 
take a comparative reading. 

Kxaet calibration, and constructional de- 
tails :ire left to the individual builder. 

List of Parts 

t »ne 4 prong socket : 

Two ." prong socket* : 

Two tt pr<mg sockets ; 

On* 1 "•«»> olnn. 7." \V. resistor; 

i hie l ,.*on ohm resistor : 

< Hie ;oto i.lmi resistor : 

< me iino i dim resistor : 
Three S.IMKT. switche*; 

i»ne voltmeter, A,<\ and l>.f\ type; 

Two binding posts ; 

t me pilot light and socket; 

< Hie grid cap : 

Wire, panel, mounting brackets, power cord, 
[dug, etc., as needed. 
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THE BEGINNER'S l-TUBE 
S.W. SET 

(C>*ntinuni from paye 4*»7) 
ns shown v<ry Hourly in f In* riiuvmtu. Fi«. 1 
and Hk» |ihi»totfi';i[»1is, Kit's. A and It. Thou 
you are ivady to wire tin* sot. 

Wiring 

In wiring, the main point in to he sure of 
n yowl, properly Holtferctt joint, (May we re- 
mark, "positively.'' Technical E<litnr\ Sol- 
dering is quite an art. though its iv^uire- 
meiits are simple, A elenn, uvlMimiwI I run 
and ehvin surfaces are nil the rei|iiisites, if 
the iron is hot. My a hot iron is meant mic 
whieh cause's the suldor to How freely in and 
through the joint : not one that simply 
enuses tlie -solder t<> tissiuue a pasty eoli- 
sistfiiry. Tin' proper method to foliow in 
soldering a joint is as follows: lirst. clean 
the parts to he joined hy s<- raping them 
bright : soeoud. make a goiMl nieehiittienl 
joint (by twisting the parts together. If pos- 
sible) ; third, heat the parts with the tip of 
the iron until solder applied to the parts 
(not the iron i melts and runs freely, Always 
use resin core Holder, never any kind of arid 
core, paste or liquid tlnx of any description. 

Referring to Fi^s. 1 and L\ there may be 
some question regarding the soeket ronner- 
tions of VI. Looking down on the top of 
the soeket, the lone connection is the control- 
griii, or Xo. 1 eontact in the view ami dia- 
gi'iini. Con tinning elorkwise (left to ri>;ht> 
around a cin le. the i-oniioct lolls are. atioces- 
sively. No. 2. plate; No. :\ t tilament : Xo. 4. 
fllaraent ; Xo. Ii, s<'reen-grid. 

Operation 

After everything is wired place the tube 
in the socket, connect the "A," and the nega- 
tive side of the "IT' battery, connect the 
phones to their clips, and plug in one of the 
coils. 

The filament should show a dull red glow. 
Now flip the positive "IS" win- acres* it* 
post ; if a loud, sharp dick is heard in the 
phones, connect th«> wire pormnnently. Coti* 
nect the antenna and ground wires. 

Xow, put the phones on your hond and turn 
the screw on the antenna trimming condenser. 
Cl\ all the way open ; turn tin- tuning control 
until the plates of t'l nre completely meshed: 
and adjust pidentlfimeter U2 until all the 
resistaiwe is out of the circuit— which should 
be nil the way to the right if it is wired in 
correctly. Touching the stntor ilixed plates* 
of <*i should result in a decided "thump" In 
the phones, showing that tin- circuit is os- 
cillating. As the oscillation control. KU, is 
turned away from the maximum position this 
thump will Income weaker and weaker, and 
tinally disappear altogether if the entire cir- 
cnit is in prope r adjustment. 

Xow turn K2 back to maximum and rotate 
the tuning condenser. CI, slowly to its mini, 
mum position, meanwhile touching the linger 
at intervals to the stator. The thump should 
be present at! the nap across the #//«/. 

Kepeut the entire sequence given above 
with each of the eoils in turn, if they all 
oscillate satisfac torily yon are ready to ad- 
just the antenna trimmer and start hunting 
for stations. 

Adjusting this trimmer may prove to he a 
rather tedious process sinc-e it is. theoretic- 
ally, different feu- each coil. Practically, how 
ever, a position is usually found which works 
fairly well cm nil coils. To find this position 
proceed ns follows: starting with the broad- 
cast coil in plac, check for oscillation us be- 
fore but on each trip across the dial *crew 
down condenser fl! a little further. A pi»si- 
ticui will finally be found where oscillation 
stops on certain pnrts of the band. At ihK 
point adjust the screw just a little, until os- 
cillation occurs all neross the dinl. Then 
plug iti the next smaller coil and repeat the 
procedure: and so cm for all of them. The 
antenna and ground must he in place for this 
ope ration. 

Tuning 

With any given set there are three main 
factors which contribute more than anything 
else to short-wave success : <t i the locution: 
CJ> the antenna: and, <:i> the tuning pro- 
cedure, The first, of course, you can't do 
much about : but the others are within your 
control. 




ervicemen 



LOOK AT THIS 



"A" BATTERY PERFORMANCE CURVE 




HQUR.£ £&RVIC& LIFE* 



This curve shows why you can stake 
your reputation on the Air Cell Receiver 



The unique, flat discharge curve 
of the Eveready Air Cell "A" 
Uattery insures ideal filament 
voltage at all times. It cannot 
he high enough to cause tube 
hurnout — or low enough to 
permit weak reception. 



No rheostat or control of any kind is needed. 




SEND IN THIS COUPON... 



for full technical Information about the new ami 
improved Eveready Air Cell "A" Battery. 




National Carbon Company, Inc. 
30 East \2m\ Stnvt, Dept. RC-2, New York, N. Y. 

Please semi me free copy of your new booklet, e Tlic New and 
Improved Evercailv Air Cell "A" liattrry". 
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Viho'sAfraii 

OF THE BIG BAD WOLF' 

The "huffs'* and "puffs'* of vibration, excessive 
heat and overloads mean nothing to a Centralab 
resistor, safely housed in its protective ceramic 
cover (an integral part of the resistor itself). 
No wonder CENTRALAB Resistors defy abuses 
that would make the average resistor fail to 
function. 

Your jobber hat the new J 9 34 Volume Control 
Guide. Atk for it! 




CENTRAL RADIO 

MILWAUKEE 



LABOKATOME S 

WISCONSIN 



Try this FORMULA 

WHEN you d«*i*n or build that new Set Analyier. 
*» Decado Box, Bridae, Ohm meter or High Reeutanca 
Voltmeter why not try thi-. FOKMULA: 

Q+A+MD 

« PwwR 

When Q equal* QUAUTY »n<l A equnU ACCURACY 
MI) equah MODERN DESIGN and bC «q«»Ul'OW 
COST and [.AST COST (hen 1'WWH in always PRECI- 
SION WIRE WOUND RESISTORS. 
RESISTANCE RANGF: .25 Ohm to 1 Megohm 




TYPE'-D" 
Normal Rat- 

ina H Watt 
Maximum 

length W 
M n i i m u in 

I) la meter 

Length nf 
I/eads ] 

Furnished 
with No. 18 
Tinned 
Copper 
Leads. 



free Booklet a and Price List 
Precision Custom Built Wire Wound 
Resistors, Mfg. by 

PRECISION RESISTOR CO. 



134 Badger Ave. 



Newark, N. J. 



'JUST OFF TMEPRESS/ 




^TlAKE 
US YOUR 
^EADQUARTtfiS/tv 

PUSUDADDREftAflPLfMfc 

>ealDIMCTwtth Manufacturers* I 
SrlVC«E>lGWVNCy-| 



COAfT TO COiklt tUDH> War, 

■ ai-K WEST LTU ¥¥ ■ HKWt iCU,K.1f 



A wonl regarding the nniciinn system may 
not be amiss lien*, since the builder of this 
M't is sii|i|ims4m] to ho an absolute hcgiiiKcr. 
For host shorl-wavc results the antenna 
slum Id be as high as possible and strung 
clear of everything else: particularly, it 
si ion hi be kept a way frrun trees and be well 
insulated. Two *J or :\ in.. high-grade in- 
sulators at each end will give excellent re- 
sults. The best all around wire for antenna 
purposes is No. 14 solid enamel, about ."to ft. 
long. The aerial should he pulled taut so 
thai it cannot swing in the wind and thus 
cause fading. Springs are sold to be placed 
ill tin* end of ne ill) Is for ibis purpose and 
their use is advisable. 

The lend. in can be made of No. 1 I rub- 
ber-covered wire securely soldered to the 
aerial at one end : form a loop so as t * < allow 
the aerial to move slightly wii limit eventu- 
ally causing a break at this joint. Statid-otT 
insulators, holding tbe wire several inches 
from (lie building, should be used at inter- 
vals along the length of the lead-in. A 
lightning arrestor on the outside of the build- 
ing ami going to an outside ground is advis- 
able, particularly in rural regions. The lead- 
in is carried into the house through a porce- 
lain tube which is mounted in the window 
frame. Slant the tube upward so that it will 
shed water. Don't under any circumstances, 
use one of those flat contra pt ions ihat is sup- 
posed to go under the window. 

Inside the house, the set should be grounded 
with a wire, as short as possible, to the cult) 
water piping. If convenient, this connection 
should be made on the street side of the 
water-meter as they sometimes have tibor 
bushings in them which break the electrical 
continuity of the pipe. If ihis is so in your 
case and you cannot conveniently run the 
line direct, at least "jump" the meter with a 
wire securely fastened to each side. 

In country districts without piped water 
an excellent ground can be made to the 
pump frame, or to one or more pipes driven 
r» to 10 ft. into the ground. This may all 
seem very elaborate, hut remember that the 
linest sei made will operate better on an 
antenna system as described and it will surely 
operate our little set better. Kurt hermore, 
every point noted is important even on 
broadcast sets and becomes more and more 
so as the frequency is increased (wavelength 
reduced ) . 

In locations particularly ''tough" for re- 
ception it may be neecssary to experiment 
with the direction of the aerial as this some- 
times makes an appreciable difference. 

The other point within our control, that of 
tuning. Is primarily a question of patience. 
The most sensitive point for any regenera- 
tive receiver is just at the point of circuit 
oscillation. Turning the tuning dial ami 
oscillation control together, meanwhile clunk- 
ing for the presence of oscillation by the 
method explained before will give yon an 
approximate idea of just how the two line-up 
on any given coil. The procedure is to keep 
the set adjusted just inside the oscillation 
point ami to turn the tuning dial rrr/t *Unrlti 
until you hear a whistle: then, tune for the 
silent point between two whistles and "jug- 
gle" the oscillation control until you bring 
in the station. For broadcast and phone sta- 
tions, this will be just outside the oscillation 
point : and for code stations, just inside. 
The main points to remember are: *1ow tun- 
in*/: and. vurrful utfjuxtnirnt of the oscilla- 
tion control. 

Trouble Shooting 

The set is so simple in design that trouble 
is not likely to occur: the foremost possi- 
bility, however, is lack of circuit oscillation. 
If the circuit will not oscillate, the first 
thing to do is to reverse the connections to 
I* and r on the coil socket. The grid leak, 
III. is also a factor in producing oscillation. 
Values from 1 to 10 megs, may be tried in 
this position. It may be necessary, parlicu- 
larly in the smallest coil, to add a turn or 

| two to the tickler Ithe coil between the I* 
nnd V socket terminals i . Since the tube 
omul he a good one- -a poor tube will not os- 
cillate-before going into the business of 
adding turns it might he well to try another 

| tube. 

And while on the subject of tubes, heed 
the warning that the 2 V. series of tubes arc 
very delicate and must be handled with ex- 
treme care. They will not staud an over* 



load on the filaments— if this occurs, either 
from too much plate current or too much 
filament voltage, the emission from the fila- 
ment is destroyed and the tube is rendered 
useless. In this particular circuit do not 
put more than C>7 \'» V. of '*IV' buttery in 
use i less, if possible i. 

Coil Data 

It is advised that the beginner purchase a 
set of coils already wound, but if desired he 
may wind coils to the data given in Fig. ". 
The coils are all wound on standard short- 
wave [dug-in forms 1 * 4 ins. disi meter x 2^4 
ins. long, four prong. The tuned winding is 
connected between the grid prong and one 
{•lament prong and the tickler between the 
plate and tl liter tilailient. 

The speciiiea lions given in Fig. :! for the 
broadcast coil simply mean that the wire is 
to he wound solid lone turn against the next i 
for the distances given. This is easier than 
coaming turns when there ate as many as in 
this case. 

lie sure to wind all coils the same way (in 

the same dii thai i and connect the same 

ends to the same prong, otherwise, some 
coils will oscillate and others will not. 

Come on in, follows, the short waves are 
tine ! 

List of Parts 

One Ilammarluiid Star tuning condenser, 140 
niinf.. t'1 : 

one I laininarlimd to To nimf. balancing 

condenser, l"2 ; 
One ;ioM tiuuf. mien grid condenser, CIS; 
One .oirj-mf. mica condenser. <'4 ; 
one .1-mt'. non-inductive paper condenser, 

•Joo v., rr, : 
one 2 meg. grid leak. 111 : 
one ."io,iMM> ohm wire- wound potentiometer, 

irJ : 

one 4 -prong socket for coils M-1.2: 
One .Vprong spring mounted socket for the 
tube : 

Four spring binding posts; 

One wood baseboard. N'4 x 1> x %-ln. ; 

One aluminum panel, Ni 4 x 0 x 1/10-in. ; 

< »tie type ll'A t ube. VI : 

One pair of sensitive headphones : 

one roll of push-back hookup wire; 

Three 22U V. smell "16" batteries; 

I Hie 2 V. storage cell : 

Small screws : 

Four Fa linstock clips ; 

One vernier dial. 



READERS' PAGE 

l< 'out hi urtf from »a*ie 47oi 

At this, a prolonged discussion began as 
t<» whether or not it is to the Service Man's 
advantage to follow A's or It's method. 

I know that, personally, iwheii employed 
a«? a dealer's Service Mam I have replaced 
parts that I've known by previous experience 
would not stand the gaff, although at the 
moment of inspection they were O.K. (This 
was done to cut down repeat calls and to 
keep that, particular set sold). 

I had a chnrt nf about X" standard re- 
ceivers in which such replacements were 
advisable, and price costs for those parts for 
ready reference. 

Such a chart or data would be of vital 
interest to Service Men, ami service man- 
agers. More so, than descriptions of freak 
troubles which may or may not develop again 
in a hundred or so others of the same model. 

Would you be interested in a series of 
articles of this kind, articles listing only 
those troubles, which experience has shown 
to be almost invariably present in certain 
models? 

The pertinent questions that arise in this 
article are: 

Should the independent Service Men fol- 
low It's method of procedure? Would It be 
to his profit? Should Service Men mention 
other faults to the customer of that particu- 
lar model? What would the manufacturer's 
attitude be toward the Service Man if he 
follows this procedure? 

What do you think? 

A. II. Doiiban, 
c/o Brown Radio Scrrive, 
882 Southern Boulevard 
Bronx, X. Y. 
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(We think your idea is a splendid one. 
Mr. Do) nan. However, t lie com |ii la linn of 
such "super" service notes would be real 
hard work lor the lechniohin who undenonk 
the I ask of preparing them, for any unrulier 
of popular receivers. Jf you feed him hi I ion* 
♦•nmurh to make the first atr<Miipis mow 
power to you, and we will he ■Johnny on 
J he spot** when the rime comes to publish 
them. 

KejMrdin^ your «piesrion of ihe attitude 
nf ina mi tact "iters toward Us" method <ii rv- 
pair, there is no doitbr hut sonio of them 
W4(iild olijcrt. i/.ut titis should not lie sen- 
on*, especial I.x Millie you would he helping 
to keep their sws "jwNI/ 1 as you so aptly 
word it. — Kditnr) 



SOME "TRICK" REVISIONS FOR 
THE "PENTODE PORTABLE" 

Editor, R.uho-Ciiaft : 

I have made some drastic change* in my 
' A.(\ Pentode Portable" as descrihed in the 
Sepifiuher, ItiSfl issue ol Kaiu<M"i:aKT. 
Wliether or not ihey are acnirdin^' to 
' Iloyle'* or the rest of the wizards, I don't 
know, Su trice to say the changes improved 
lh# s«-t considerably, 

First I changed the tuned circuit putting 
in another coil in plare of the one I was 
usimr ; it is of the plug-in variety, tuhe base 
*\Zv and about U ins. lonir. It was comiMtsed 
of primary and secondary windings, wound 
nvor rhe ^rid end of rhe secondary. I wound 
about 1M turns of Ko. 24 1>.C.C. wire to be 
inftwd as one primary, the other primary to he 
used as a tickler. 

Next. I changed ihe type 27 detector to 
a "i6 with a 10.000 olim regeneration control 
across the tickN r winding. 

Every thin^r went line till I spied a 08 
rhich I proceeded to use as an untuned 
U.K. amplifier. I put a 10.000 ohm resistor 
from grid to mid of this K.F. st:iL'«- : I 
#hftuld have used a higher value of resistant 
hut did nor hnvM ir. As to the plate circuit, 
nell. it is patched up. I knew I had to use 
* hii:h impedaiue. so. I found an old Remler 
l.K. transformer from which I took one 
primary winding and put it between ihe plate 
of the :»8 ami ' li" : then cmipled the plate 
to primary ol the dcrcrror einnit through a 
.uOt-Hftf. condenser. ({ know the capacity is 
wroiiir. but when you experiment you do not 
always have tin proper parts r<» use.) I 
lied the "superheterodyne'' acrid to the cat h- 
t>de and ihe 'It end of the plate impedance 
to tin- screen -pi d : it is probably "phONey* 
I. ut it works : and pretty irood at that. 

As to the A. I', fubf I am now using a 
27 with considerably increased volume. 

Then the recti iter ir seemed as if I must 
do somethimi with rhar. so I tri^d a S4A 
lnl>e with the srreen-grid. rout rol-grirt ami 
|date tied together. After that I noticed 
less hum and some iuClvase in volume. 

The It.F. stage almost doulded volume and 
the 27 helped the tune. 

I bought a midget magnetic speaker (5 
in with J.2l>o .Inns resistanre. sn withall. 
the set "perks" tine. Although regenerative, 
the set does not radiate Oscillations. With 
only a 2-"» ft. speaker extvnsion cord as at rial, 
it will pick tip all the Inrals and stations 
within a 50o mile ranire with speaker 
volume, thanks to the 

As to tube vol 1 inrs. I know nothing about 
them, as I have no test equipment. I have 
lo depend on the rut -and- try method which 
is a dishe*iHeiiing procedure ami consumes 
some time, bur it is a good teacher. For 
technical "info." I depend on ICaoio-Ckaft I 
which seldom disappoints me. 

Why this or that works r don't know hut 
I sure have a sw.-II ilme trying them. 

This set is sensitive and selective with 
very little station overlapping even on strong 
locals. 

Please remember the fundamental circuit 
is not mine but is due to an article in the 
September, UVM issue of IlADlO-CkAfT, The 
rectifier circuit I copied from one in Poru- 

I.\l: JdKCriAMi'S. 

m probably make more changes, particu- 
larly iu the A.F. end. 

Jos. II. Miller, 
1012 Lenorc A re, 
Columbus, Ohio. 



A NEW MODE IN MUSIC 



Plus 
Consistent 

WORLD WIDE 
RECEPTION 

J 5-550 Meters 
HIGH SENSITIVITY 
LOW NOISE LEVEL 
SELECTIVITY 



REVOLUTIONARY 
AUDIO SYSTEM 



ULTRA SENSITIVE 
SIGNAL INDICATOR 



BAND SPREAD 
ON ALL FREQUENCIES 



A.V.C. REGULATION 



AUTOMATIC VOLTAGE 
CONTROL 



12 WATTS UNDISTORTED 
OUTPUT TRIODE 
QUALITY 



CALIBRATED 280° 
NON BACK LASH DIAL 




The Baton 



MANY OTHER NEW FEATURES IN THE 

New Ultra DeLuxe Lincoln 

A beautiful new design in modem ra dio furmture. Full sound waves from the speaker are 
projected ,nto the room through both sides of the console, creating a perfect diffusion, 
el.minal.ng the d.recnonal beam found in all other radio furniture. Made from beautiful 
African Walnut with ebony finish trim inlaid with chrome, and birds-eye maple overlays, 
in piano finish. 7 * 

Write today for complete information why Eiwin Bullard, Dmmmondville, Que, (a 
Lincoln owner) won last month s International DX'ers contest with a verification of HIH 
15 watter of San P,dro de Macoris, Domin.on Republic. Why, Enrique Cortes, Barcelona,' 
bpa.n, receives more than fifty stations between 16 and 28 meters; and why Luc Foucard 
ft. Co., Port-de-Pa.x, H.iiti, report— "Pontoise, a station which interests us most and from 
which the signals fade to such a degree that we cannot hear them on other apparatus, is 
maintained at a volume always constant to such point that we can hear everything with 

clarity on the Lincoln. Dail> and at 
any time of the day, Pontoise comes 
tn with the same facility; atmos- 
pheric static does not affect the re- 
ception of the Lincoln.'* 

WRITE FOR # 
COMPLETE S 
DETAILS # / 

M / 




The New Lincoln Chassis 

12 TUBE SUPERHETERODYNE 
LINCOLN RADIO CORPORATION 

2222 Diversey Avenue S ^ *Q> J? £ 4 A* 

CHICAGO, ILL & & ¥ 
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LuwGttf PA System 

! 



mrmm 



2Bi 




I A AMPLIFIER 



llcrp i<! Ra'Ho'i! no west str nation! Tills compact, efficient 
utul riimMliiii-n intipUliiT will <>| unite fnmi 4 l<> 5 dynamic 
>iWiik4»Ti>.' Sim. fur thv til time, t 'JIM AimilHier 
ntsikts if imwMe id H^einhit- low n«M I' .\ Sy^o-m 

hiiij|»lv hv inldWiK si - itiKl^- 'Iiitilik' but In trni|ilnHK*. 

hi it aide "liiaichinK tr»mti>i mut. 2 dry tell?. Ma'iikir, and 
plume phk-up. etf J JHhP 

HIUS l*K* "J A L .VHlCli 1 4 «9 5 



AJUPUFIKll ONLY 

Everything in Short-Wave Supplies! 

Now j mi « an liny <-vcrythitiK » "NK SOI" III" K from 

I In- world"* large*! slink el liplai * umit |uols! Keeehei:*, 
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AN INTRODUCTION TO 
RADIO DYNAMICS 

{(fttntiitiicd from putfC 47*! t 

mat tor of fact, it is not neeessa ry to follow 
the details exactly in construct ing the cod* 
troi. su hmi-' as i lie basic requirements fur 
the individual instruments are met. 

The base is made from an old cake tin 
measuring *'»Vj x 11% x 1 in, deep. A coat 
of aluminum paint improves its appearance 
and gives no elm- to its former "occupation," 
It will he noted that six terminals are 
mounted on the sloping sides of the pan, four 
in the rear and two at the sides. A slot is 
cut in the pan su these posts are all insulated 
by the bakelite strip. This is important and 
care should he taken that none are grounded. 
(Fig, 1U 

A standard A prong radio sockei. single 
ireuit jack, no ohm rheostat and switch are 
also mounted as shown in Figs. A and 1J. 

The Sensitive Relay 

Now conies ihe special equipment, The 
Input transformer that couples the micro- 
phone to the tube is made from an old A.F. 
transformer with a burned out primary, by 
dismantling and removing tin- defective pri- 
mary. A small woollen form is made that 
will give a coil of approximately the same 
dimensions as the old primary. This form 
is wound full of No. :U*. to In enameled wire 
(until it has a resistance of about -on ohms). 
It is then put in place of the original pri- 
mary and the 1 rausfonner reassembled. 

Next is the sensitive relay in the plate cir* 
cult of the tube. The writer happened to 
have one available, wound to inno ohms. This 

relay si hi ho very sensitive and unless one 

is equipped to build precision apparatus it H 
host to purchase thN instrument. A num. 
her are available on the market for less than 
live dollars. 

The On-Off Relay 

Then comes the oii-ofT relay which per* 
forms a very important function and pre- 
sents the most diniritlt prohlem of tl mire 

device. It might bo well tn describe its func- 
tion before describing iis const ruetion. The 
use of the other apparatus is fairly obvious, 
the varying currents produced in the micro- 
phone are ted into an amplifying tube by 
means of the coupling transformer. The am- 
plified current operates the sensitive relay in 
the plate circuit, hot the hitter relay will 
only remain closed while sound is impinging 
on the microphone and will open when the 
sound stops. Were this relay controlling, for 
example, a set of electric trains, they would 
only operate while sound was striking the 
microphone. The function of the on -off re- 
lay, then, is to close the circuit when the 
plate relay closes for an instant (when the 
word "start" is spoken into the microphone) 
ami keep the circuit eh wed and the trains 
running until the word "stop" is spoken, 
when it will open the circuit. This effect is 
oh I ai tied by so arranging a swiieh lever that 
a thrust of the relay nrninl lire swings It one 
way and the next thrust swings it back. 

The design of such a relay presents an in- 
teresting little problem for students of me- 
chanics and the form devised by the writer 
is but one of the many possible arrangements 
that might be used. The constructor might 
well endeavor to devise a simpler form if so 
Inclined. 

The relay used is shown in detail in Fig. ;i. 
An old telephone relay was dismantled, in 
the writer's unit, to form the driving element. 
A length or heavy pin no wire forms an ex- 
tension for the short armature to increase 
the length of its throw as shown. A pusher 
strip is made from a thin <trip of brass. 
in. wide, with :i loop formed in one end to 
tit loosely around the a nun lure extension 
piece. The tension sprimr on the armature 
is mounted by drilling a clearance hide in 
the armature and a tap hob- in the armature 
support, for an x-'M threaded rod. mi this 
rod is assembled a light coil spring which is 
put under tension by means of a brass bat- 
tery nut. 

The body id" the switch arm is cut from 
bakelite to" the shape shown in Fig. The 
switch blade is riveted to this bakelite piece 



which is also drilled for a pivot and a small 
hole provided for the end of the selector 
spring to rest in. The pivot for the arma- 
ture is a brass escutcheon pin that tits snugly 
into the bakelite strip which forms the base 
for the relay assembly. Three emit act points 
are provided for the switch blade to travel 
over. The selector spring is a length of line 
piano wire bent into a loop with one end 
soldered to the thrust strip. 

The iinul assembly of this relay is by the 
trial -a ml -error system. Assemble the device, 
not neglecting the soldering lugs under the 
contact points ami make sure the blade 
travels smoothly over the contacts. The sol- 
dering lugs under the outer contacts are 
then bent over as shown to form a clip into 
which the switch hhule easily slides. With 
the selector spring in place, the operation of 
the relay can be tested by pressing the arma- 
ture down with the linger. With the blade 
to one side, the first "press"' sin mid swing 
the blade over, releasing the armature allows 
the thrust strip to come hack and Ihe selec 
tor spring swings the strip over so that the 
strip is in line with the notch on the other 
«ide of the pivot and a second depression of 
the armature swings the switch arm back, 
it will take a little experimenting to get the 
relay working just riirht. It may be neces- 
Miry to tile tin* notches slightly to let the 
strip swim: over. Bend the armature exten- 
sion a bit so it throws the switch arm all the 
way over or adjust ihe clips on the contacts 
mi the switch arm will not spring out of them 
but will pull out easily when the relay acts. 
A drop of oil on the moving parts will often 
help. 

The Power Relay 

The final piece of apparatus is the heavy 
relay. Although the on -off relay will control 
lighis and signal devices without this extra 
relay it is well to use it in the device to pre- 
clude any danger of burning the contacts on 
the on -oh* relay and deranging its operation. 
The heavy relay is simply a battery charging 
H-hiy from tin automobile generator wilh the 
heavy winding removed. I Hie end of the re- 
maining voltage winding is grounded, so the 
relay frame musi lie insulated from the base. 
The tension on the relay is decreased some- 
what, by bending the tension spring stop. 
This relay will ha tulle heavy currents with- 
out arcing. 

The final assembly and wiring can be done 
according to the diagram in Fig. 1. It would 
he well to solder all join I s to prevent trouble 

from loose connect ions that t< Hen occur 

with screwed terminals. Where it is neces- 
sary to pass wire through the metal base, a 
hole punched with an ice pick is the most 
suitable, for it leaves a rounded edge to the 
hole that does less damage to insulated wire 
than a drilled hole. 

Testing and Adjusting the Unit 

When connections tire complete, the appa- 
ratus can he connected to the batteries. The 
writer used the dry-cell type of tube with n 
L> V. tilament. other tubes may be used if 
desired. In the case of til A tubes, the nega- 
tive d and negative :» are wired together and 
connected to the negative terminal of a sior- 
age bat i cry, Practically any tube that can 
he operated by batteries may be used with 
no important changes other than t<> see the 
proper tilament voltage is applied and that 
U V. is applied between terminals "A — ** 0" V. 
and *"A+li — " in Fig. 1. 




Fig. B 

The under view of the "pie-pan" chassis. 
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After connecting tbe batteries, the opera- 
tion of tbe relays is tested before inserting 
the tube. Close tlie sensitive relay with the 
finger and note if the on-off relay throws 
each time contact is made, the heavy relay 
closing when the on-uff relay swings oiii' way 
and opening when it swings back. If this 
action docs not take place, chock Hie circuit 
again and look for trouble in tho relays. 
They mu#t work before attempting to use 
voice control. 

After checking relays, connect a telephone 
transmitter into the jack and insert the tube 
in the sorket. Itring the filament of the 
tube up to proper brilliancy and adjust tlu» 
sensitive relay while tapping the transmitter 
diaphragm with the linger nail. This ad- 
justment will be found rather critical and 
will be simplified if a mi Ilia in meter is con- 
nected into the plate circuit of the tube, 
which will indicate tbe plate current chauge 
when the transmitter is tapped. I sually tin' 
plate current will read 4 ma. and jump to 0 
or H ma. when the transmitter is tapped. 
It is this swing that actuates the sensitive 
relay which requires close adjustment of the 
contacts and proper setting of the tension 
spring. With a little care, it is not difficult 
to obtain a setting where, on speaking one 
word distinctly into the transmitter, the re- 
lays all click. This completes the •'control." 

It is now ready to actuate any electrical 
device desired. As previously mentioned, it | 
is very effective with toy trains, the two 
terminals on the side of the nmtrol device 
being conneeted across the switch regularly 
used for switching ou the trains. 

The work of building and adjusting such a 
device is well repaid when it is working, it 
opens up many interesting avenues of specu- 
lation and permils a host of puzzling experi- 
ments. The writer has succeeded iu turning 
lights on and off in a room by clapping his 
hands, switching a radio set on ami off. and 
lighting the garage with a blast of the horn. 
When the apparatus is to be used for such 
purposes even temporarily it would be well to 
mount the batteries and control device in a 
box to make it easily portable. 

List of Parts 

<nu> base made from a cake tin. 11% x Gy^ x 

1 In. high : 
One single-pole toggle switch; 
One 4 prong bakelite socket; 
i me ;;0 ohm rheostat ; 

One A.K. transformer, remodeled into input 
transformer by rewinding primary to liOO 
ohms nsing No. 8f» to 40 wire; 

One sensitive relay. It MM) ohms; 

one (» V. automobile cutout relay (mode! T 
Kord> series winding removed: 

One telephone relay. 20 ohms resistance (re- 
modeled into a step-by-step relay; 

Six binding posts ; 

one single circuit jack : 

One telephone transmitter or microphone; 

One cord ami plug for microphone; 

One type 01. V tube. VI. 

(The subject of radio dynamics is one that 
1:; of Interest to every "dyed in the wool" 
radio experimenter. We are on the look-out 
for other interesting articles ou this and al- 
lied subjects and will pay space rates upon 
publication, for all material printed. So get 
your thinking caps on. fellows — reap Some 
profit from your hobby ! — Associate Editor) 



MAKING A HOME- 
RECORDING CONTROL 

(Continunl from paiie 474) 

Is opened when the control switch is set for 
"recording." This is done in order to pre- 
vent an A.K. feedback or howl from starting 
when makinir a record. The wires leading 
from lh«» vohe-eoil eircuit to tbe control 
switch should ue run through braided shield- 
ing, and the shield grounded. Tbe same holds 
true for the wires running from the micro- 
phone to tbe mierophonc-eont rol box. 

The experimenter or custom set builder who 
builds this unit, will find that It is both 
Ucxible ami easy to operate, it is a useful 
addition to any phono-radio combination. 



ONE 



INSTRUMENT 




FOR ALL MEASUREMENTS 

Resistance- Current- Voltage 

..THE NX 

UNIVERSAL RECTOX 



THIS West tngho use panel-mount- 
ing instrument was specially 
developed for the radio service man, 
the experimenter and the amateur. 

Tbe self-contained instrument 
covers the following ranges. 
Milliamps., d-c. 0-1 
Milliamps., a-c. 0*1 
Millivolts, d-c. 0-100 
Volts, a-c. 0-5 

For additional ranges, we can 
supply resistances for voltage meas- 
urements, combination shunts for 
current measurements, and resistors 
for resistance measurements. These 
accessories give the following ranges: 

Volts, d-c. 0-1-5-10-50-100- 

200-500-1000 
Volts, a-c. 0-10-50-100-200- 

500-1000 
Milliamps., d-c. 0-5-10-50-100-500 
Milliamps., a-c. 0-5-10-50-100 
Amperes, d-c. 0-1-5-10-50 
Ohms 0- 1 000- 1 0,000- 

100,000 

Westinghouse 

Since t888, manufacturers of highest quality 
instruments, which are now available at stand- 
ard prices. There is no longer any reason for 
accepting lower standards. 

Territory is still open for dealers. 



With these ranges, practically any 
measurement of voltage, current or 
resistance can be made for checking 
receiving-set operation; for test bench 
work; for laboratory experiments; or 
for the adjustment and operation of 
transmitting sets. The instrument 
with its complete set of accessories 
mounted on a panel or in a box, with 
the necessary switches, makes an 
ideal test set. 

Catalog 43-341 describes the con- 
struction features that result in the 
high quality of the NX Universal 
Rectox Instrument, lists the instru- 
ment and all accessories, and includes 
connection diagrams, Send the cou- 
pon or a post card for your copy. 



SEND FOR CATALOG 

Westinghouse Electric & Mfg. Comptny 
Dept. 116, Room 2-N — East Pittsburgh, Pa. 

Please send free copy of Catalog 43*34t con- 
taining complete description of the Universal 
Rectox ] nstrument. 

Name 

Address T 79843 

City State RC 2-34 



NEW COIL SELECTOR 



[terfr JtCUtfLY MOIM ANY 




f Oft 4. S c* 6 9*0** Ca (uum 



New No. 700 
9.W. Tol! 
Setector 1 'nit 
lnit antly 
swings any 
coll into cir- 
cuit Uy turn- 
ins knob. All 
4, 5 and 0 
prong mils 
are rlgidly 
held by the 
special l> < mi- 
Jtrucifd 
socket-! uf'h- 



menti of any kind. Knob and indicator on far* of 

panel -how uhfrh <ult is In ilrmll. simple — loiuji.irt 
■ -ruKKnl— eleririoally efTitlem. I)on't fail it. use it 
in M-t* \ou are building and new equipment you are 
designing. 

No. 700 COIL 8KLECTOU UNIT without cdN 

List Pri.e $3.50 

|ir5Tn| ALDEN PRODUCTS CO 

IA-ALUI D«pt. R-2 715 Cantor St 

BROCKTON MASS 






.inn 

LOUD SPEAKERS 

X'OUM.w, effhiency ±% to 15 wilts 
x> — i>enk rapacity 50 watts! ltl'O'S 
new diaphragm and \oice coil as*,em- 
Uj J^ure higher efficient >* and far 
greater depvndabillt> I Write for llt- 
»r..ture „ l;l I, units, all alumi- 
iii"! weatherproof ■ XATVKAL • 
1< >%-£;■■ tnjiupets. mirrophones. ex- 
i«ii<M, air column horns. 
Five- Day Free Trial and Information 



Oct details of 

on our new hi Oh frequency theatre unit. 



BUD SPEAKER CO. 



H03 JflCKSOn AVEHUL 
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NE VER OB S OLETE 

Shallcross Number 611 
Universal Tester 

will be as modern next 
year as it is today 

TESTS 



any radio re- 
ceiver electri- 
cal circuit 

CONDENSERS 

paper or 
electrolytic 

RESISTORS 

fixed or 
variable 

Transformers 
Chokes 

It is now possible for the radio service 
technician to carry only one test instru- 
ment, the Siiau.ckoss No. 611 Universal 
Tester. It will always be up to date, no 
matter what new tubes may be intro- 
duced into the industry. 

Send 3 c in stamps for Bulletin No. 611 -P 
describing this instrument. 

[jjHALlCROSS MfG. COMPANY 

tied in wl ~ Hen w Unf tn ij ittmml l 
and Aau luU fyi n h)L 

TOO "AC Dtet lOuipvUO 

COLLINGDALt, PA, 



To Tune The 
"5-MeterTransceiver" 
and "Beginners* 
S-W Receiver" 



A CONDENSER is just * condenser 
to careless set builders. But if 
best results are desired it is wise to 
use the condensers specified by the 
circuit designer. 

When he names HAMMARLUND 
CONDENSERS for the "5-Meter Trans- 
ceiver" and "Beginners' S-W Receiver," 
featured in Radio-Craft, it is smart to 
be safe and not gamble with substi- 
tutes. Write Dept. RC-2 for the New 
Hammarlund Catalog "34" of Precision 
Parts. 

HAMMARLUND MFG. CO. 

424 West 33rd Street New York 
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SERVICING THE 
"TALKIES" 

(ContittHctt from payc 477) 

The Illusion of Motion 

The illusion »f moving pin nn-s is created 
hv priori itm ii laijro nnnilH-r of images in 
rap ill >*inii'S^inii (in pt*;u-lifi\ sixtoen prr siv- 
on<l> with <lnrk intervals iH'iwven. Tin* ilnrk 
imnlihirs aro not visihh- hn-aiiso smli projo<- 
tioti is miuv rapid tiian human Mjrht. An 
upticnl illusion ciHUmI itvtsintvmr uf vision 
prcvriits i In* i'\i' from piMcpi vinji tlu'tn. If 
alt tin 1 pictures an- pr^isrly alikv— which 

happi-ns wlii'ii tin 1 Huinn-n-rs sm*on 

ri'inaiii piMtVi tly mot imilrss — tin- ovr scrs ouc 
mirliaiijriui: and runtiniums pii-mro. Wln-n 
llii^si- pi«tnn's mv tint idiMitiial. hut oarh 
ditTiMs slightly riom tin- nthni-s. I bo illusion 
of ninthm results. F"r cxJimph', a hasohall 
is thrown: iIm* Mist pittnn* nf this seipu'ine 
.-hou-s i hall nrar one wljio of ihr scn-i'ii. 
TIhmi. after an interval of darkness, tin 1 ball 
\< seen a triMc further from the edjre ; fol- 
lowing another inomenl of iliirkness the hall 
is shown still nearer the center of the screen 
— sixteen such pictures, each showing the 
hull in a different position, may he projected 
in one second, and the optical effect is that 
nf the hasehall ill sin h mid continuous mo- 
tion, erossinj: the screen in one second's time. 

To secure this result, a vast nuniher of 
pictures are photographed on a long si t ip of 
celluloid, through which the projection Hirht 
is thrown. A thousand or two thousand feet 
of this film, wound up on a metal reel, are 
eiieased for operation in the upper magazine 
of the projector. The tirst few feet of the 
film are threaded h.v the projectionist, through 
lite gears of the projector uiecha nism, and 
tin- end fastened to a similar metal reel in 
the lower magazine. A row of sprocket holes 
Mi etches along each edge of the tilnu and 
are engaged hy the teeth of sprocket gears 
which cause it to move through the projector 
when the drive motor is started. The film 
winds from tin* upper magazine, down through 
the projector and the heatn of light piercing 
it, and is reeled up in the lower magazine. 

The s| I of the film is tin ft, per minute: 

HI of the pictures photographed upon it ap- 
pear hefore the projection light in one sec- 
ond's time. 

The dark intervals, during which one pic- 
ture is removed from the light aperture and 
another inserted, are secured hv means of a 
shutter synchronized mechanically witli tin 1 
motion of tin- film. The film does not move 
rUeadily hut jerkily, hecanse each picture, 
dining tin- instant it is heing projected, must 
he perfectly motionless. 

With these elementary reipiirenient s in 
mind, let us glance hrietly at the mechanism 
that conforms to them, not out of any special 
interest, at this time, in tin 1 mechanism 
itself, hut primarily as a guide to realizing 
what training and hackground the projection- 
ist must have hail in order to deal pro|nuly 
with such apparatus. 

Light Projection Equipment 

The necessary light is coin in only seen red 
hy mean* of an arc hot ween carhon elec- 
trodes i in small theatres incandescent lamps 
of | in Mi W. may he used i . A curved mirror 
helps concentrate the light upon the eon- 
denser. The arc uses from 4«* to loo v., and 
from to L'OO A., depending upon the 

amount of Ihrht required. Although in a few 
experimental installations A,*', arcs are used 
at this writing, projection arcs commonly re- 
ipiire lU'. to secure steady light, and this is 
drawn from city mains, from a motor-gen- 
erator, or from a roetitier. The project ioiiist 
is, therefore, familiar with hnndlitnr current 
in fairly large quantities, and with choosinir 
appropriate wire diameters and insulations. 

itecause tin 1 carhon electrodes hum away, 
the distance Uetween them must he readjusted 
every minute or so. This Is done automatic- 
ally hy a relay that starts a small "an '-feed" 
motor whenever the resistance of the tin- In- 
creases. The same motor also causes the 
positive electrode to rotate, in order to com- 
pel it to hurn away evenly, and avoid flicker- 
ing of the Hght. f I >irt.v relay contacts, or a 
dirty commutator on this motor, often create 
sparking noises in the sound,) 
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Free Edge Cone and Voice And— Fletd Colls for all 
Coil Assemblies Dynamic Speakers 

We also Manufacture Various Types ef 
Magnetic Speakers 

We ran Supply and Remedy Your Speaker Needs, 

6>a*rr Mftrs. Since 1921 
LE0T0NE RADIO CO., 63 Dey St., New York, N.Y. 



NEW 1 SENSATIONAL! 

110 VOLTS AC FOR AUTOS 



' Tho new ATT0VAT0TA itenerates 110 Volt A.C. Cur- 
rent In motor cars, aeroplanes and from all types or 
engines ami nmtors. dtmt frorn fan belt ( i>ms 
Hint t operate. No *<*rvl<e— no Imialie^. rollcHor 
rlriK-. rfiinniHtatnr or »\rv mthhmI ixtiiBiure lil.^l 
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Itaillo Sets. Neon Signs. Kl--irle LlehK Search- 
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Think of it ! Yon c;in lniy a new standard Rem- 
inirtcm I'.irtjible Typewriter for hut 1 n<> H day. 
Stiimlanl kvvboanl. Sm;.lt ami rapi(;il h-ttors, 
ttcaiitifnl finish. Ciirryini: oa*i* inrlinhil fret. 
Kxc-«pti(itiiil in<itn-y-niakinu r om-itr- p 
tiiniti-s. Write lodiiy. Say; VI. i&i 
trll mi- timv 1 can ^nl a now . 
Kr-niinictou I'urtnMo tyin»writrt 
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Rectifiers used for arc current supply com- 
monly consist of rectifying tnln*s f sometimes} 
of .'iO-tinipere size, in a full-wave circuit. 
More mvntly "<iry chemical stack' 1 or dry- 
disc recti I it* rs have roine into use for this 
pu rposc. 

Tlu' projector mechanism is hoth intricate 
ami delicate. The invvuliii- motion required 
of the til in rails for a complicated system nf 
nmrs, so accurate in tlioir operation that tin* 
fragile celluhii<l neither tears nor jamhs. 
i Kit her. under the intensity of heat focussed 
on the film, will result in tire, in a split sec- 
ond. > The advent of sound has increased 
the complexity of the gearing, for when a 
photo-cell is used the sound track must pass 
the "sound aperture*' without the faintest 
lrnce of jerkiness in its motion : otherwise 
the pitch of the sound will vary. Worn or 
improperly luhrira t«'d gears not infrequently 
give rise to such "flutter" or "wows." 



OPERATING NOTES 

(Continued from pane 

SPARTON 14 

A COMPLAINT of hum and distorted re- 
production was received recently on a 
Spar ton model 14. As the most common 
cause for hum on these or any other receiver 
employing dry elect roly ties lies with the filter 
condensers (as this type dry up ami lose their 
effective capacity) hoth these units were re- 
placed. After this was done, the receiver was 
switched on. and operation was normal and 
hum-free. The day after, however, the same 
complaint came in and another call had to he 
made. Upon arrival, as no hum could he de- 
tected, information solicited from the owner 
disclosed the fact that at times the condition 
would not present itself until after ten or 
fifteen minutes >f operation, while at others, 
the hum would start in at the snap of the 
switch. 

After a short time, things hegan to hap- 
pen. A low. ins is taut hum soon Itecame 
louder and reception hecame distorted, with 
the additional circumstance of a pentode out- 
put tuhe with rod-glowing grids. This latter 
symptom, an indication of excessive plate cur- 
rent, could have heen caused (discounting de- 
fective tuhes for these had all heen cheeked) 
either by a lack of negative yrid bias or a 
positive potential being impressed upon the 
control-grid, the latter ordinarily being the 
result of a leaky coupling condenser. Al- 
though this condenser tested satisfactorily, 
to eliminate any possibility of a breakdown 
under lond. a new .bl-tuf, unit was installed. 
The next step was measurement of tin* con- 
trol-grid bias: but boeause of the extremely 
high resistance in this grid circuit of this 
tube, it was impossible to obtain a true and 
correct reading of the potential impressed 
upon the gri<|. See Fig. _J. Measurements had 
to be made from the chassis to the tap on 
the field coll. which is connected in the nega- 
tive return of tlu- high-voltage winding. The 
voltage reading obtained was 2 V.; the drop 
across the entire field was only about 40 V. 

The speaker plug was disconnected and an 
ohm meter showed the field resistance to be 
about li."iOU ohms with the tap about 400 
ohms, which was as it should have been. 
This state of affairs proved disconcerting as 
the only other reason for a low-voltage drop 
across the held was a faulty voltage divider 
system, whose components had checked cor- 
rectly only a few moments before. This left 
the field roll as the only possible cause for 
the trouble. 

When the speaker plug was re-inserted ami 
the switch turned on, the receiver operated 
without hum or distortion ami some more 
time had to be spent until the hum would 
again develop. It did. The voltmeter con- 
nected across the field showed a reading of 
about 30 V., whereupon the speaker plug was 
quickly removed. This time, a reading of ap- 
proximately fiOO ohms was obtained across 
the speaker field, and it was found that by 
pressing upon the coil winding, the resist- 
ance could be made to vary ! As soon as the 
coll had cooled, which only took a moment or 
two, the resistance was again 2,500 ohms. 
A new field col) was installed on a subsequent 
visit 
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{Continued from ptHje 4G1) 
out. This eliminates one source of distortion. 

Xo actual data were given ami since the 
tuhe sped I led in the article cannot be ob- 
tained in the l\ S., it is necessary for the 
experimenter to work out the details himself. 



AN ULTRA-SELECTIVE SUPERHET. 

TINS receiver. Fig. 0, is described in Kt'N- 
K K XTKC II NISI "H K M ON ATS 1 1 KPTR ( < Jei'tua tiy I 

as a combination of a broadcast and a long- 
wave superheterodyne with a short-wave 
adapter, both built In the same chassis. 
Through a swit idling arrangement, the adap- 
ter can be connected to the superliet. the 
range of which is thus increased from 200- 
2.1 m mi to 2o-2,00O meters. 

One of the interesting features of this set 
is the use of a new hexode tuhe in the U.K. 
stage which has a variable mutual conduct- 
ance which can he adjusted between 1 and 
10.000. This makes it especially useful for 
A.V.C, action. Another hexode tube witii 
somewhat different characteristics is used as 
a converter tube, similar to the pentagrid 
converters (2A7 and 0A7> used in this coun- 
try. Two of the I.K transformers are coupled 
together to form a band selector arrange- 
ment, to increase the selectivity of the re- 
ceiver without cutting side-bands. A diode- 
trlodc tube is used as detector. 



A I TUBE LOUDSPEAKER SET 

TIIK circuit of Kig. 10 is a variation 0 f 
the Megadyne circuit developed by Hugo 
«;ernsback. The interesting features* of the 
set other than those inherent in Megadyne 
receivers are: — the method of increasing se- 
lectivity ley the use of a hand selector; the 
method of controlling regeneration by the use 
of a potentiometer con nee tod across the feed- 
back coil, and the method of supplying cur- 
rent to the ''pentode in reverse." 

Those interested in constructing this set 
should obtain a copy of the July. VXi*2 issue 
of UadiO'( , u.\ft 1 ami make the necessary 
changes in the coils, etc. 



SHORT CUTS 

(Continued from pof/c 4G0) 

A STANDARD SIGNAL GENERATOR 

John C. Bender 

AKTEK having watched the design and 
building of several factory signal gener- 
ators. 1 decided never to attempt to calibrate 
■ me in microvolts until I con Id get enough 
money to buy a standard type of attenuator. 
The original generator circuit which I sub- 
mit tKig. Hi is equipped with a calibrated 
attenuator but due to the complicated net- 
work used and the trouble in designing such 
a unit, I shall leave out this part. 

The oscillator rolls are wound on stand- 
ard Silver-Marshall, hexagonal forms. Each 
eoil is center-tapped for the 4, IV lead. It 
will be found that the best working voltages 
for this type are 4o V. on the U.K. plate and 
07 1 L- V. on the plate of the A. P. oscillator. 

In const ruetiug this generator, use "float- 
ing" grounds. in other words, mount all 
parts on ati insulated panel and keep all 
grounds of the circuit away from the ground 
of the shielding. Uriug cadi ground lead <ni 
the oscillator) to a common point and out 
through a small hole in the rear of the 
shield. It would be wise to insert an K.I*, 
choke in this lead. >>?*></> the shield, and 
connect two I mf. condensers, one on each 
side of the choke, to the common ground on 
the shield. 

It will also be uticed that the A.I-\ coup- 
ling is obtained through the grid of the ft" 
tube. The lower the impedance of its trans- 
former secondary, the more stable the U.K. 
luit don't forget that there must be quite 
a voltage transfer here, due to the power 
of this U.K. oscillator. The writer advises 
a one-to-one ratio transformer or an S.-M. 
270 V. transformer. Mount all batteries in 
a small shielded compartment of the gener- 
ator and bring all battery leads out through 
shielded cables. 



FREE 

Handbook 

OF SERVICING 
SHORT-CUTS 




one/ monthly bulletins that 
keep it always up -to- date! 

Get this valuable inside dope that only 
Sylvania offers you free of charge! There's 
a meaty, 64-page booklet with tips from 
other service men on how to correct the 
troubles most apt to occur in each model 
of the leading radio sets. 
And every month, a copy of Sylvania's Ser- 
vice Bulletin brings you additional tips 
. . . as well as the latest general news in 
the industry. It tells you, too, how you 
can cash in on your own experience . • . 
get free tubes by sending in your own pet 
short-cuts. 

Just fill in the coupon and mail it today. 
Sylvania will send the handbook, and a 
new bulletin every month as a complimen- 
tary service! 

MAKERS OF 
Sylvania Tubes Hy grade Lamps 
Electronic Devices 
FACTORIES 
Emporium, Pa. St. Marys, Pa. 
Salem, Mass. Clifton, N. J. 

SYLVANIA 
The Set Tested Radio Tube 

" THE SET-TESTED RADIO TUBE 



I HYGRAOE SYLVANIA CORPORATION B-7 

| Emporium. Penna. 

■ Please send me yoor free booklet "Service Hints" 

I and your free monthly Service Bulletin. 

I 
I 

| Address 

I City State. 

I 
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RADIOAI934 

NO SERVICEMAN DEALER 
OR SET BUILDER CAN AFFORD 
TO BE WITHOUT THIS BOOK 



Send for the most 
valuable book in 
Radio. Packed 
with quality and 
value. Lists the 
most complete 
line of radio re- 
placement parts 
for any service re- 
quirement. Fea- 
tures latest type 
set-building kits, 
test instruments, 
Long and Short 
Wave Radios h 
Sound Systems, 
etc. Write for this 
FREE Catalog to- 
day! 
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FREE 



ALLIED RADIO CORP., 

Ifept. O, 853 W. Jackson Blvd. 
Chicago, Illinois. 

please send me FREE your New 1934 
JCadio Book. 



Address 
City , 



State.. 
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1 Be Thrifty — Use the Model 500 

Sri'KIt TEST UNIT 



PRICE ONLY 




Unit Analyzer 



Net to Dealers and 
Servicemen 
LIST $25.00 



A "2B6" AMPLIFIER 

U'antiHHCtl J rum /)</</(* 470) 

10 V. is the actual altvn\atimj potential dij- 
jercnve Uuwoen irrid and ciithodo. However, 
the pot out Inl tliffvrenre UMiveen these 

two points is 24 V.. which is more than ado- 
quate to prevent the th»\V of grid current. 

The si'IMiiasiiitf resistor, HS. Is shunted by 
a 2;% iid. electrolytic condenser to avoid de- 
generative effects. 

The ronmi mended plate voltage of the 21 W 
tube is 2.VI V. However, in this ninpliucr, 
a plate voltage of 2!>n V, has Keen selei-ted 
aft it eimsiderahle roseuivh. since it has been 
found Hint this increased vohajre makes pos- 
sible a higher output, without detriment t«> 
the performance ol- efficiency, 

I'simr the 2IMS niuplitior, a very luw-priced 
system of considerable power can he 
assembled. For example, the amplilior sells 
for less than $1S complete with tnhes. Add- 
ing a iin -dill in-priced, slush'- or double-button 
microphone, a suitable runt eh ins transformer, 
two dry colls, a phonograph pickup ami tnrn- 
tahle. and tho reipiired nnmher of dynamic 
reproducers, the complete system is available 
at about the same cost as formerly charged 
for an amplifier of the same power output 
hut without the other necessary equipment. 

Another interesting use proposed for this 
efficient little amplifier is in conjunction with 
a rndl«> tuning unit. In his arrangement 
cither the llrst tube in the A, K, amplifier may 
be used as a detector, instead of first A.l*. : 
or, the detector may be incorporated in the 
separate tuner. This is the latest idea in 
radio set dcsimi. in which tin' tuner and de- 
tector are installed in a small, remote c abinet. 

The writer has spent many months in de- 
veloping and perfectim: ibis little amplifier 
and naturally after all this research, he is 
well acquainted with its capabilities. Ser- 
vice Men, or others who contemplate its u«*o 
in connection with spec inl i zed V. A. jobs, and 
who desire additional information, are In- 
vited to write in eare of this publication, as 
he will be glad to jrive them the benefit of his 
technical knowledge and experience. 

List of Parts 

'a -nit 



U-W.. type 
toon ohms, 
1 niojr., 1 W-, type 
tt'iuej:., %-W\. type 
tn.onn ohms. 



The wise mtv ici- man eaves and pots 'better ^ re- 
sult* by eonneetim; a Sl'PKK TKST I M l to 
Ins muiiiple-readiiiL' meter of Mulilester or he 
u.v.- ih,. me ter in In- ob-dm- uludyye r Willi the 
Sl'PKK TKST I'NIT, Tins initios lriin the 
nwn. rof the 1110*1 nv-brn aid ethei. -Tit aiMly/vr 
,.\vrdeviMN|. It c limiiiiiic-v tier li««d t-T a lu-Xli 

priced amily/er fitted *»«V l " n 1 , e S^Tvi?T; 
The simplicity of the Sl'PKK TKST I MT is 
immediate ly apparent. Sj-lcolor switches make 
it easv tn use Socket terminal* and circuits 
are rlearlv etched on pane l. No eom pi icateel di- 
rections lic ile el. No pliunriuK <>f connectors into 
jack-. The Sl'PKK TKST UNIT cannot become 
obsolete It contains a 1 0-wire analyzer cable 
ami is equipped with K-U prontf bockets. 
Switches have additional points for reserve 
capacity. 

Make everv modem test including conventional 
eurn-nt-voltaixe analysis and complete point -to. 
point analvsi* eiVmi: li*>tli resistance and vol tap 
measurements. Any circuit or point may be 
n*ed a« a nfi-n-nce point. Also providers an 
accurate ••Orirt-Sliift" tube test. (\ .triplet* with 
aualvzer plus and 4. 5. 0 and 7 pronff. "Sure 
Pull' Out' 1 adapters. 

KNOCK Complete with instruc- 

DOWN 85 + ' ons ' Ne+ to dea,ers 

KIT ^ * *nd servicemen. 



and servicemen. 
Regular List Price $20.00 
Send for free data sheets on Super Test Unit, 
Dependable Tube Tester, Muttitester and other 
quality radio servicing Instruments. 

RADIO CITY PRODUCTS CO. 

48 West Broadway Dept.RC New York, N. Y. 



One Trutejst resistor. 

K.42-". HI : 
ope* Trutest resistor. 

Iv42"»l. R2: 
One Trutest resistor. 

One Trutest resistor. 

K-4'JSo. IM : 
One Trutest resistor, 
I typ<- K-42t»i>, K." : 
1 One Trutest carbon resistor. 1 inetf., *4-W„ 

type K-4-JSS. Mil: 
One Trutest carbon resistor, s.bnu ohms, 1 

W„ type K-4..1S, R7 : 
One Trutest special resistor. ."4u ohms, in \V., 

US : 

I one Trutest' special fixed condenser, o inf.. 

v., n : 

Two Aoneveex tubulin* condensers, ,1-mf,. 4<»o 

v., t>pe i»-::i>2.v rs. c?.: 
i One tubular e-ouelens.-r. .."-mf., 4O0 V.. type 
I i-:V22". f 1 : 
One Trutest cartridge electrolytic conclenser. 

mf.. r»o V.. : 
One Trutest double electrolytic- condenser. N 
mf. and 4 mf. ."no v.. type I >-:::;:::>, ro. f7 : 
• One Trutest special ll.W, <10 ma., choke, 
ili.: 

I One Trutest special power supply transformer. 
M7» V. either side of center tap: one r» V„ 
A. filament winding: one 2% v.. 1 A. 
fi lan lout windini: : and one V.. *J A. fila- 
ment winding, Tl : 
One type "»7 pentode tube- and one if prong 

wnfer S4icket. type M-i:Ui71. VI : 
tine "JlMi power amplifier and one 7 prong 

wafer socket, type M-KiOfiU, V2 : 
One full-wave' rectifier and one 4 prong 

wslfer socket, type M-KM»70. V:» : 
Two input twin jacks, type .Tl, .12: 

Two output twin jacks, type M-lttOKI, .1*». 14 : 
c»ne S.l'.S.T. tct^'gb' switch, type M-1 2S.'t2. 

Sw.l : 
One metal chassis— 

crackle finish : 
Miscellaneous hardware, hook-up wire, etc.; 
it ft. connector cord and plug. 



Increase 



YOUR 



Servicing 



BUSINESS 



25% 



If yon are overlooking servieins anto radios, then you re 
mining ere* dciil of business. The auto- radio busl- 
ness had its greatest boom this oast summer and tnou- 
sands of sets were sold. By this time many of these 
same* seis require servirliiK and with hundreds of lhein 
rifiht in your own community, yon an build up • gocxJ 
auto-radio senicine liiikinens. In a short lime you ian 
easily add £5^ or more to your regular servicing busi- 
ness. 



x a x 2 Ms i"^. hteh. 




Every man eonneeted in any way with the booming auto- 
radio business will want a copy of this book Immediately. 
It Is de\oted executively to auto-radin "service " eloi-e in 
rompletc. umlcrstandable form. The OFFICIAL .M TO- 
K\I>10 SKKVICE MAN I'A L rontalns schemaitr dia- 
grams, rhas^is layouts. mounilUK Inst met Inns, and 
trouble shooting hint* on all 19.i:< and many older model 
auto -radio rerehers. This Manual contains a gold- 
mine" of information. 

List of Sets Covered in the Manual 



Aewater Kent Mfg. Co. 
Alitor rat Hmllo Company 
Carter fJcnrmoior Corp. 
Chevrolet Moior Company 
Crosley Kailio Coro. 
I»tlto Appliance Ce»rp. 
Kmerson Klectric Jffg. Co. 
Fedcrateei I»urthaser. Inc. 
Fada Hadlo A? Klec. Corp. 
Ford -Majestic 
Franklin lt.vl io Corp. 
GaUln Mfg. Corp 
fJeneral Klectric Co. 
General Motors Corp. 
nrlgsby-Orunow Co. 



Chas. Hoodwtn Company 
Montgomery Ward & Cxi. 
National Co.. Inc. 
l»hileo Radio & Tel. Corp. 
Pierce- .Mro, Inc. 
Premier Electric Co. 
HCA- Victor Co.. Inc. 
Sentinel Kacllo Corp. 
Searks-Wtihlogton Corp. 
So- wait Radio & Tel. Corp. 
Pnited Ainer. ltosch Corp. 
I'nlird Motors Service 
t:. S Uadln & Tel. Corp. 
Wells -Gardner Company 
Zenith Radio Corp. 



Over 200 Pages 
Over 500 Illustrations 
9x12 Inches 
Flexible, Loose-Leaf Cover 

Mail This Coupon Today! 

fJKKNSUACK Pl'ttUCATlONS. Inc. RC-234 
ie«»-f»8 Park Place. New York. N. ^. 
Enclosed you xvlll find my remittance ^ fnr jAIrt 
please send me One Copy of the 19.13 OFFICIAL Al TO- 
HADIO SKHVICE MAMML. (Send remittance in 
check or ninney order. Heci«trr letter if It contains 
cash or currency. WE PAY TOSTAGE, 

Kame 

Address 

City Rtat * J 
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AIRPLANE RECEIVER AND 
5 METER TRANSCEIVER 

{Continued from puye 405) 
Trimni feat her weight headphones, a trailing 
antenna is used ; when not in use it is Wound 
onto a reel. The set consumes 1.55 A. at 12 
V. ; the weight is about UU lbs., complete with 
"ir unit but without the VI V. power sup- 
ply. A superheterodyne circuit is used. The 
tube complement includes one type 7>S U.K. 
amplifier; one OFT lirst-detector and oscilla- 
tor; two 7S U.K. ampliliers; and one 0117 
diode-detector, A.VA'. and output tube. 

Construction 

Before discussing tile theory involved in 
the design of the radio equipment, we will 
inve actual construction data concern inn the 
tiansccivers. since these units were built espe- 
cially for Miss « .'entry's airplanes. 

Having assembled exactly the material speci- 
fied in tin- List of I 'arts, proceed to mount 
tin- apparatus in accordance with the interior 
views of the instrument, I-'ijrs. i> ami 10. 
J i^ure 1» is a rear view of the transceiver in 
tin upright position; the layout of the parts 
approximately corresponds to the arranp-ment 
of the parts in the schematic circuit, Fiji. 1. 

The tubes in the instrument are reached. 
f«r rep1ae<»meiit. by removing the bottom 
cover-plate of the aluminum cabinet ; the 
tubes then may be pulled downward, out of 
the sockets. Since the sockets specified in 
the List of Parts grip the tube prongs like 
<trim l>eath, the tubes cannot possibly be 
vibrated out of their sockets. Now tip the 
panel forward so that you have a -ood view 
of the tubes and you can locate the various 
umler-sub-paied components by reference to 
Fin K. Therefore, the various parts located 
under the sub-panel will still correspond, ap- 
proximately, with their positions as indicated 
in the schematic circuit, Fitf. 1. 

These transceivers had to be made up in 
such short time that the authors could not 
even wait for the various parts to arrive 
from the different manufacturers, r 0 i| s LI. 
L- and US were hand wound, as was the 
U.K. choke. 1U\<\ if the constructor desires 
to follow our practice, he has our sympathy, 
for the cor st ruction of these coils consumed 
considerably more time than was expected 
Retails are jrivon in Kfe. 2A. The suppressor- 
frequeiicy coils are shown in Ffc. liB. The 
U.K. choke is illustrated in Vig. 2<\ 

The power supply was designed to be re- 
placed by the exchange, in mid-air. of bat- 
tery containers. One of these containers is 
clearly shown In Vlg. t'; the batteries are 
(Continued on payc 507) 



Convertible 



4T 2T. 4T. 

N*. 12 ROUND BUS -BAR, SPACED "V&-INCH 
BETWEEN TURNS. 




WARD QUBBER. 




N9 28 D S.C (WOUND SCUD; 




Fig. 2 

The details of the tuning, suppressor frequency, 
and R.F. choke coils; and battery connections. 




Replacement 

VOLUME 
mwft^J CONTROLS 

Interchangeable 

End Cover and 59HHaHSH^H9^^HMBB 

Power-Sivitch Assembly ^\^\^ 

JpLECTRAD Replacement Volume controls have distinctive economy and 
time and labor-saving features which appeal to the busy service man. 
End covers can be snapped out and replaced instantly with a power-switch 
assembly, if desired, without disturbing control connections. 
The shafts are extra long ALUMINUM, easily cut to desired length. 
Only five types required in the service kit to fit 799 standard receiver models. 




i 



FKKK # 

Write Dept. RC-2 for 
Catalog and Vest -Pocket 
Volume Control Guide. 
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Sturdy, Low-Priced 
WIRE-WOUND 10-WATTER 



Vitreous enameled, non- 
porous. Rapid heat dis- 
sipation, Monel Metal 
contact band.* and lugs. 
Size V x \%"—41 re- 
sistance values — 
35 eents each. 




POWERFUL 
WEBSTER I5-WATT 
CLASS "A" AMPLIFIER 



MICROPHONE 
CURRENT 



MASTER 

VOLUME 

CONTROL 



VARIABLE 

OUTPUT 

IMPEDANCE 



■ it r — - 
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In the series 33* Webster lnlro<Ii,c« an altoeether 
nrwj.tan.lard of excrtlem-e in Ampllm-r fSSma 
ullt around the now uiIks »n,l witli the I «XX 
tion of new Ideas in construction, this ami' IIIc7wlll 

problems Moderately prlre.l yel puwt-rful enoueh 
for all systems, danee halls, athletic fields church?" 
scIkhiIs. etc.. the Series 3T.8 tno*t nearll tiieet jT tlu^ 
needs of soun.J installation engineers JvrttJ for 
complete details. 



CLASS "B" 26 WATT 

In the class B type equipment of the Series 
♦ U filter provide it <h-flufc«< advance- 
merit. This m-w «-quipment will handle a 
tnmi'iKlmjs volume of undistorted outqmt. 
Knsjlv pushes four or five tfiant dvnamic 
speakers. U Hit- for complete description. 



speakers. Write for complete descripti 

THE WEBSTER COMPANY 

JMO WEST LAKE STREET. CH ICAc' ILL 



PRCP Catalogue de- J 

X I\L.I^ scribing the J 

entire \Vebst<-r quality line I 

of P.A. Equipment so moder- I 

ately pricrd you will be | 

surprised. I 



WRITE NOW. 



THE WEBSTER CO. USE THE COUPON 

3830 W. Lake St., Chicago, III. 

fientlomen:—-! am a □ Dealer, Q Serviceman, □ P.A. Specialist 
and want all information on your Series 358 Amplifier*. 

Name 

Address 

Ci, . v State 
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TRAINING 

Home study with K.T.A. — Un* 
lifetime niemlwrHhip in iair 
InrKc. powerful a»ttorsntion i»f 
ra*iL. service i>">n — linn** jim 
■ il- t ■ date ■ II iwnruvei ifi It 
in radio telc%*Uion, sound <■«- 
Ciiieerinic. and keep* y«m aiimne 
the real - ley-iuakern in this 
expandin* field. Unless y«u liave 
tblt hi|rli-tyi>e prttfraion a l tram, 
ins you will find it hard to cet out 
of the poorly paid "tinkorer" class 

New-Type Set Analyzer Included 

As itart of R.T.A. trainine you get thia up-to-the- 
tnitiute 8et Analyser and Tnmlde Shooter. After a 
few ea^y le*Mon» you are ready to u*e it fur Immediate i 
money- makinn. comimtmg with "old-timers" without 
fear. With ttiit wonderful piece of equipment, hacked 
ty II I A pro/fttional training, you need have no 
fear nr worry over tne future. Even thmieb there 
fcbould never be a new radii » set constructed — or not 
another improvement in radn> made — there are enough. 
teU now in service thnt need frequent attention t*> as* 
•ureyou sood money as an accepted Radio- technician. 

Start Money-Making Quickly 

RT.A Trtinint U wp«i*lly d«ifn«J— *nd «i*ea you by on* of 
th* out.lAH-lini t«*oh«- nf f«J» U?*hn..loty w the world— total 
you int.* the pfofiuhLo C „J «.{ raJw Quickly I in nit empty th«orj, 
but prarnrd. J.nrn-to-e.irth work thif imkM y«n * moD«y-n»»ker 
in ihi. uniMor fi«ld it ike po-iihln j Don t d*l.y 

your tlnri i-tw^nl mctcM »«t« iiit<* iH J ii-lmU *bout 
RT.A. rrnmifn The Com* -n bflow IrntiC* F ACTS — it«tui)Uhmi 
«n*» th«t may '»*>«« ut» u new. d«pr«Miuifi»r<jof futurw for )qu. 



MAIL COUPON NOW/ 



| RADIO TRAINING ASS'N. OF AMERICA, 

14513 Ravenswood Av. t Dep't. RCR-2. Chicago, I*. 
FUnd m. nil the FACTS aboul RT A prof hmiouI , ttftinin* 

|t<wth*r with information nbmit the opportumttei tsuiioc ror 
R.T.A. lUJiotechnifUn* tod«y. 



FORD^OX 
CATALOG 



FREE 




tub© Dual Wave 




Deal Direct 
and Save 

Enjoy the performance of ANY 
FORDSON MODEL in YOUR OWN 
HOME FREE for 30 DAYS. Thou- 
sands sold amund the world. An 
owner writes: You are doing for Radio 
what Henry Ford did for Auto indus- 
try—Not how cheap but how Good! 
Many models: AO-l>C; haitm: long 
arid short «ne; all- wave supt-rs; 6 
and 32 volt; roubles: all-electric 
auto radio. Sets for home, car. camp, 
farm and eiimrt. GI*ARANTT*K| 
30-l>AY FRKE TRIAL IN TOUR 
ItuMK. A postcard or the coupon 
brlnga the REMARKABLE NEW 
CATALOG FREE. Send today! 
Prices will amaze >"". ift*" 
**Oup 

MAKE MONEY 

IjjiMit. Nil i>\peri<<nrc 
needed. '2-«olnr litera- 
ture and cards (with 
your name! all 
J'HKi:. Agent's 
sum pie sets 
FltKK. Writel 
Send card or 
_ C0U P° n now - „ 

| FORDSON RADIO MFG. CO. 
| Dept. 2, 11700 Livernois Ave., Detroit, Mich. 

j Soml me 1'MiKK catalog mid a trout's 
| pro posit urn (thin in not an ot'tlet'i. 

| NAME 

I ADDRESS 



from. 





4 -tube AC- DC 



fi-tube AH- 
Klectric Car 
Radio 



32 -volt All- 
Klectric Adapter 



STUDY UP ON 
THEATRE 



Sound Devices 



World- Famous 3 Volume. "Sound Projection." 
"Servicing Projection" ami -Simplified Ser- 
i Icing of Sound Kuulpnient." Original Value. 
$15.00. Set of 3. $2.95; Individually $1.19 each. 

World's Largest Theatre Suppty House 

S. O. S. CORPORATION 



1*00 BROADWAY 
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NEW YORK. N. Y. 



MAKING A 9-TUBE A.C. 
T.R.F. SET 

(Continued from pa;tc 471) 

tnl>o wouhl ivstilt in ji 50 V. positive bias on 
ttu- rontrol-irrW. However, tin- normally com- 
bined plate ami screeti-^rwl eiirreuts result in 
a 5<i V. drop through UU with no siKtial 
inputs; the linure rises tu hetween 57 and 51) 
V. for normal inputs and about for maxi- 
mum ; thus placing a negativo bias of be- 
tween (i and JO V. on the del eel or rout rul-« rid 
(the difference between the i-athode to neira- 
tive and the control grid-ground tu negative 
voltage). 

The other point is that with V0 control- 
grid connected to V4 cathode. VU control - 
grid is actually *► V. above ground with n<> 
signal and an 'average 7% V. with uorranl 
operation. To counteract this and to main- 
tain correct bias voltage on Vb\ additional 
Bel f -bias resistance is inserted in the V*» 
cathode return circuit so that normally V5 
measures about i:!.5 V.: whereas V(> mea- 
sures about 20.5 V. The actual grid-to- 
cathode bias, however, is V5, 13.5 V. ; VU. 
US V. With a lower plate voltage on VU 
this ^-V. hlas dlflferencce is correct. No 
cathode- to-ground bypass con* 'users have 
been used in the V5. Vti circuits, since these 
so-called degeneration-control condensers are 
rendered unnecessary by the properties in- 
herent in a judicious choice of the value of 
C4. ami since at hover frequencies where a 
degeneration bypass would be needed in a 
einjrle-sided amplifier— in this set operation 
is push-pull. 

fV The interstage transformer Tl acting 

as a mixing transformer in this set (the 
composite of the two 5<i outputs! from this 
point on are blended in true 100% push-pull. 
A word of caution is essential in the choice 
of a transformer here. Since at large outputs 
the t!A.'I draws grid current, a transformer 
with a large con* eross-soctton and a low 
secondary resistance would function with 
least distortion. 

Of the -W-t. little is worth noting, except 
that it is far more critical to match tubes 
for a push-pull stage using this tube than 
with a conventional luoc/o class A operating 
tube. 

A set such as this imposes especially se- 
vere demands on the power unit. The cur- 
rent drain Is large. Peak loads momentarily 
may rednc voltaues sufficiently to affert the 
operation of the entin- set and to seriously 
alter biases in an amplifying stage as eriti- 
cal ns V*i. The maintenance of close operat- 
ing limits is a prime necessity nti a power 
pack for a set siteh as this. Its achievement 
is alwavs an economic compromise. In this 
set. the use of a heavy power transformer 
and a rectifying tithe with n low internal 
resistance 1 1 lie 5Z:;i is the correct founda- 
tion for further building. The rectilier ts 
followed by a tilter system, which, to reduce 
reaction of the power stage currents on the 
rest nf the set is <Hvidcd- — a separate tilter 
circuit being used tor the power stage, the 
speaker lield and two electrolytic condensers, 
and another circuit for the tuner and voltage 
ampliiier which consists two very stuall 
high-inductance chokes and three cleetrolyties, 
the Itrst or input elect ndyiic bi-iug common 
t.> both anus. This scheme results in the 
voltage ampliiier current being maintained 
within throughout the full volutin- range 

despite a power ampliiier ilnctuation of about 
10 to 15%. 

To maintain correct filament voltage on the 
2A:i's was found difficult at lirst— since in 
the original set the power transformer used 
was made for 45's. However, by paralleling 
the Mlament windings, adequate voltage was 
secured. To determine which is the correct 
connection, the light and heavy 2»4 V. wind- 
ings are connected tentatively in series ami 
the open ends tested with a voltmeter; if the 
voltages adtJ, to connect the free terminals 
together would result in a short circuit : re- 
verse the connected ends of one coil and then 
test again. The reading shout ft he, clour to 
rcro. Then the remaining free ends can be 
connected together and the parallel windings 
used to feed the ti laments of the sel. An- 
other quick check on the correct connection 
of the two windings is to connect the two 
free ends of the 2% V. windings and to 



WORLD S FINEST PHOTO - INSTRUMENT 




In all tha World No Other Camera Lilce This! 



The only Outck-AotinK. Automatic \\ lndintt. ground 
Class Fwcustine t'amera Using Standard Roll Mlm. 
Good for all purposes. No Separate I'arts or At- 
tach mo nti are Necessary! 



No Double Exposures with "PAL KO"! 

It THINKS ami COl'NTS for you. Used by 
U» S. Government. Educational Experts and 
Leading Publications. Simple! Positive! De- 
penihd.le! 3 Cameras in One! "PAL KO" takes 
full pontcanl 3 A. or 2/3 or 1/3 tins size — 19 
pictures on a six exposure film! 

SAVINGS ON FILMS ALONE WILL SOON 
PAY FOR "PAL K0" 
SATISFACTORY PERFORMANCE GUARANTEED 

OR MONEY REFUNDED! 
SOLD DIRECT FROM MANUFACTURER TO YOU 
WRITE TODAY F0K FltKE CATALOGUE 



PAL KO, 

817 Wash. Blvd* CHICAGO 



■ne. 

Dept. R-2 



CLASSIFIED ADVERTISEMENTS 

AUTOMOBILE WANTED 



\V A N'T Eh: 5-7 PASSENGER AUTOMOBILE 
in perfect condition — heavy car preferred; in ex- 
change for brand new, complete 26 watt output 
amplifier system (worth $600.00). Operates from 
6- volt storage battery or f n»m 110 volt A.C. or 
lwth. Miller. Apt. 10 IS, 6J9 West End Ave., 
New York. X. V. 



E LECTRICAL 

FORI) MODELS T AND A. Chevrolet helco t 
and Dodge 12-V generators channed to 1 1 0- V 
alternating current generators. The 12-V Ken- 
eratovs to 500-W SELF-EXCITED, or to MA, 
500-W D.C. Also l-ord T to 32 and 110- V D-C. 
motors. Complete in format ion all in ONE HOOK 
with simplified drawings and i 1 In M rat ions, 
only $1. (cash or M. O.). Autopower, 
1 loyne Ave.. Chicago. 



Hook 
410 S. 



INSTRUCTION 



RADIO lloME STUDY COURSE— FAMOUS 
Radio Doctors Course: 58 lessons, over 500 illus- 
trations with supplementary service data and 
genuine blue prints. Hundreds sold for $79.50. 
Complete course shipped prepaid $7.50. Exam- 
inations included, hut not corrected. Order now, 
mi p ply limited. Liquidating Agent. Eugene 
l'.irker. Pierce Avcinu 1 . Salem. Mass. 



RADIO 



RADIO PARTS— WE CARRY EVERYTHING 
fnr receiving ami transmitting. Wetlel Company, 
Inc. . Wholesale . Seattl e. Wash ington. 
TUISELESS CRYSTAL SET. SOMETMINC. 
new. Separates all stations. Operates speaker, i ?0 
miles verified. Pduepritit, 6 others, 25c coin. 

M . wlen i_R nd i <_>lahs J 1 M - 1 \ J . jhert y. San Frai i c i seo. 

4-Tl'liE SW RECEIVERS, POWER SUPPLY, 
$18.90. 2.000 Iturgnius. catalog 10c. Mid-t on. 

300" Main. Kan sas City. Mo. 

SONGWRITERS . 



SONGWRITERS! Poems, melodies, 
opportunity. llibhelcr, 1)153, 2104 
Chicago. 



Amazing 
Key st utie 



THE MAGAZINE OF SEX SCIENCE 

SEROLOGY, foremost educational sex magazine. Is 
written In simple lanctinRe and can be read by 
every member of the family. H Is instructive, en- 
lightening — not a risque book — contains no Jargon, 
lievoted to Science of Health Hygiene. 

Contains *25 important articles on Sex Science. 68 
paces, with attract lie two -color cover. Here are a 
few nf the more Important articles: Extra Breasts in 
Women (Illustrated) : Pregnant Grandmothers: Gon- 
orrhea— The Great Enemy (Illustrated): An Embar* 
raising Female Complaint: The Prostate G'*nd (H* 
lustrated): "Safe" Periods of Women; Sex Defect 
of Kuis XVI : Syphilis* and Heredity; The Fourth 
Sex* Proving Parentage; Incest and Its Origin; 
Gland Transportation: Premature Sex Development; 
Dangers of Delayed Marriage. 

Get a copy of SKXOLOGY on any newsstand, or. 
If your dealer cannot supply you, send 25c in stamp* 
for a copy of the current issue. 
SEXOLOGY 25 R West Broadway New Yerk. N. Y. 
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Fig. 2 

The coil details for R,F. and oscillator. 



quickly snap tin- fni- ends t<>;rciher. The 
enniiectimi ^ivitiL' no spjirk is rlir inrri«ct wir 
jukI should he ihi.||. 1 ty this means, the volt- 
ntio supplied hi the 1»a:,'s was isiisid from 
l!.o."i V. to U.4 \\. usitij: mi onlhuiry im-x- 
junsivc tninsfoi-rni'i- intended fur lighter work 
timii in iliis s««t. Another worthwhile point 
to consider in wiring tin* sw is to nui s«»pji- 
r«te fihinient leads; our |i )H > fur Hie T*H'n :nul 
oT's: mi4< for rlii- .Mi's: and uu<> for tin* 

*j.\:i's. 

Build this set lit] t nuike up your mind to 
use only components Hint will stay at their 
rat t'd values. 



List of Parts 

Ono ,*!2n tiinif. varhihlc rmiddiser. 4-jranj; 

tniM' roils t LI to 1.4 ) . (' : 
Five <inii|ciis-ors, .i\Vnit\. l'uo v., paper. 

f 4. r; rio, : 
On*- condenser, nj-mf., triple unit, 2tm 

paper, t'li. f .\ (\s : 
Three condensers .L'5-mf.. 4im V.. palter 

t'i> : 

One condenser, u/j-mf., l»oo v.. paper, rtl : 
Two condensers. *J.*o mnif,. mini. «'l 4. 
<nie comifiiser. .onri-inf., miea. ri«;; 
One eotnlenser. iU-nif., 4m i v., paper, I'll*: 
One condenser. |o i„f., ion y., elect rolvl lie. 
**T7 ; 

Two s nit"., dual unit, romlenseis. ,%nn peak 
V., eleetlolvtie i negative insulated from 
ehassest. Tlx. «*!!», for hum control if 
n led C'Jtl J-mf.. *Jimi V.: «*L'l same as 



(to 

I'll 
v.. 
I'm. 



t'17. In nif 
One resistor, 
l-'lvc resistors 

Hi!, u::. Ii4 



I no v., 
.Vine;*., 

LTt.iH mi 
it.Y IN 



leetrolyiie . 
i-\V. t earlion. 



i 

ohm 



lil : 

i-iirlioii. 



■i-w.. 

ohms. 



ohms 



•a rlMin. 



ks : 

ea rlioti, 
ea rlmti. 
earhon. 



, U-^".. rarimii, 
ohms. »g-\\\. earhon, 
■a-W.. earhoii. U21 : 

ln.iMMi ohms. l» \V„ raHioii. IJL'J : 
oh ms. .*» \V.. wire- wmi ml. 



One resistor. .L'.Vn 
Four resistors. |.*.imm» 
lti>. Htn. lii i. |;i L » : 
One resistor. .s."».ihi<i ohms 

hi::: 

One resistor, so.noo 
IH 4 : 

Four resistors. o.4 nn 

Klti. KIT. IMs : 
Two resistors, l.r.no 

IU!>. UUii; 
One resist • if. .!»."»• m.«tr.. 
On* 1 n-sistor. 
One ri'sistor. 

One n-sistor. ::.ooo ohms. 17. \\\. wire-woinul 

(ndjustahle ; Kleerrail type Ii-:;u is snital.le; 

one extra slider i-s rei|iiiredi, KIM : 
One resistor. Lii.i Inns. ::r, \V.. win-wniiiid 

(ndjustahle. Klenrnd type 4'-*juu is snitnlile; 

two extra sliders are ne-dedi, !{"."»* 
One n-sistor. son ,.hms. in \\\, wire-wound. 

t»ne resistor. O.T-mi^'.. Kmplihe variable re- 
sistor i for tone eontrol i. Ui!7 ; 
One antenna coupler i ready-made «>r as per 

ifi, m ; 

Three It.F. transformers ( read v-ma tie or as 
|H»r Kisr. L»). i.i>, i.::. m : 

T\vi> U.K. el mke e-iils for hro;nleast ha ml 
Mitiimifiicmred, or as per Kitr. i.r. ij; : 

One Interslajro push-null to push-pnll trans- 
fnrraer t Tl ; 



.Hit- 



<^ne power transformer I must haw a 5 V.. ,°, 
A. winding: one or more L»U v.. windings 
to supply 11' .\, : method of paralleling 
V. windings deserilied in text : ami one 
:i7.Vti-::7."» <'eiiter- tapped hiLrh-voltaire wind- 
ing, l-o ma.; preferably equipped with a 
tiipped primary for "hi-lo** line voltage con- 
nections. IT; 

One dyiuimie roprodmer eipiipped with 
put transformer, T:: tlouu ohm Held i : 

Two I'M hy. chokes, 4." ma. i not over ."00 
ohms resistaneei, (Mil. Till 1 ; 

Four tube shields; 

one Ulan ehassis base t large size, for 9 

tubes and speaker soeket I ; 
Three type ."is sockets ; 
One type 57 soeket ; 
Two type rid soeket s ; 
Two type i».\:: sockets; 
(►no type W/;.\ socket ; 
one speaker soeket and ."(.prong plug; 
• Hie iiiit«>nmi-groiuid bindiut; post strip; 

one tuning dial ami escittcl n plate: 

Knobs, screws ami nuts, bigs and wire. 



A 6 V. D.C. AND I 10 V. A.C. 
50 W. P.A. UNIT 

i Coutiuttrtf ffotM IHiftv 4M'l 

The input posts. It 1*1 and ni'2 are coh- 
n<»cied to volntiK' and gain control resistor 

Tl input of ouch pair of .VTs is fed 

to individual elass It output transformers, 
Tl* and T4. Kach one of which is equipped 
wiih the following secondaries: 500, l'oo, 15 
S t», 4, :: and 2 ohms. 

To preclude the slightest possibility of hum, 
resistors It:; ami ltd have been incorporated 
ill the respective plate supply leads of the 
lirst and Second A.I', sinjje :i~ tubes. Kach 
one of these resistors is completely bypassed 
by individual 4 inf. 5mi V. 
donsers. < i' am] i'5. This 
network supplements tin 
briiteforee tiller sy 
chokes Oi.l ami i'h 

densers )*!l jilld 4 1 1 II 

voltage reducing resistor, 
of the types ::7 ami 5!» tubes 
passed with higlLCapacily e|eetro|ytic conden- 
sers in order to secure excellent loW-frc 
(pieiicy response. 



■bet inly tie coU. 
uddiiiotuil filter 
action <»f the tirst 
composed of filter 
s mf. electrolytic eon- 
ami a 1 1 hiii ohm *J \v. 

The cathodes 
heavily by- 



fem 



Channel Filter Systems 

To provide irood voltage regulation and to 
insure distort ion free reproduction, as well 
tii to permit the optional use of one or two 
cliniinoK two separate bruteforce filter sys. 
terns an- utilized loiie in h channel i. 

Snapping toggle switch. Sw.L'. to the ON 

position, coimcets the sec | ehauiiel "ilriver" 

5!» tube and its aeeoinpa nyitiL' pair of 5:: class 
U tubes to the olltplll circuit of tile thyf fW'O 
type :i7 tube A.K. sta^-s. This provides the 
lull T*'2 XV. audi tpnt. In the u|-'K posi- 
tion of Sw.L' the total output power available 
is only i»r, \V. 

Switeli Sw.L* iloes not cut otT the plate or 

lilaiiletit supply voltages to the sei 1-chaniiel 

tubes. cotiM-ijiiently. it permits Instantaneous 
use of this optional second eliaum- 
"pre-l i eating" is reipiired. 

Twer plugs, sockets ami cable units. Tl and 
I M J. and SI ami Sl\ provide the following 
types of procedure : 



uo 




Fig. B 

The appearance of the complete P.A. unit 

showing the motor-generators and the plugs 

for changing from 110 V. to 6 V. operation. 




NONE*. 



?$adufc 



Voltage and Pomt-to-Pomt Resist- 
ance Tester No. 710 

HERE is the tester you have been 
looking for! Here is the all-pur- 
pose tester that fills every need of 
both the expert serviceman and the 
radio beginner , t , in radio set test- 
ing. 

New Features! 

This new and improved tester is de- 
signed for testing new or old model 
radios. It is equipped with a prac- 
tical selector switch for checking all 
parts of the set circuits by con- 
necting to the set sockets. Selection 
for testing voltages of plate, grid, 
cathode, suppressor grid and screen 
grid is quickly and accurately done. 
Resistance tests are made in a sim- 
ilar manner. These same tests can 
be made directly with meter by con- 
necting through jacks. Contains 
new wiring with added combination 
large and small 7-hole socket 
Plate current, filament volts P also 
line and power supply volts are 
measured. The battery is used for 
the continuity testing of transform- 
ers, chokes, etc. Capacity and re- 
sistance charts are furnished show- 
ing use of instruments for testing 
condensers, also for measuring re- 
sistances. 

Only $15.00 Net to Dealers 
(List $25.00) 

Can be had in No. 711 with Triplett d.c. 
voltmeter having 100'> ohms per volt re- 
sistance at $22.5 0 net. Your jobber can 
I supply you at the dealer's net price. Try 
this amazing all-purpose tester one day, 
you'll wonder how you got along 
without it. 

READRITE METER WORKS 

97 College Ave. 
Bluffton. IhiQ 



and 



Readrite Meter Works, 
97 College Avenue, 
Bluffton, Ohio. 
Gent I mi n ■ 

Please scud me information al>out Read- 
nt. \i h 7lo All-Purpose Tester. Also 
t-jhilog of other servicing instruments. 

Name 

Street , . 

Clt >" State. , 
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S. E. C. 
No. 92 

I Electron Coupled 

OSCILLATOR 



I Service Men. DialiT — sire ynu 
I looking for In si rumen t< n> 
:ike your seniilng easier, 
iiitker and more profltalile? 
. .Ifru i* *inneUiiiu uortli while. 
| thf H.K.C. No- 9^ OSCILLA- 
I TOIt. the third unit of ;i llio-st 
1 tk> lieu da) de. compact ami rom- 
1 iilete servicing set Tor u-stlnji 
radio receiver*, amplifier-, etr. 
Any one of the 3 units (No. 90 Inhered Tester. No. 91 
Atubzer or No. 92 OSCILLATOR* <■«« lie |iuirha>«-il sena- 
r.ttelv or together in a Cartylng C:i«e with nihle and 
adapter.*. Professional equipment at low cost. No. 92 is 
an electron coupled signal generator. 7"x4 i ' i "\'2.%' r . Hi) 
toll A.C. Covers frequencies 90 to l<ui« K.C. without 
wso of harmonics. Aligns and ndju*t« all types uf re- 
ceivers ImluillnfT "111118 wave"* superlu'ts which eini>l»y 
intermediate freiiuem-ies us tow as 95 KO. Extremely 
accurate. 

Our new hulletln describes this iihkI lueful TKST KIT 
tall three nulls \ and Is FUKK fur the a»klng. Writs 
for your copy now* 

SOUNO ENGINEERING CORPORATION 

CHICAGO, ILLINOIS 



416 N. LEAVITT ST. 




KtWfor more 
'information 



I SOUND ENGINEERING CORP.. | 

I 416 N. Leavitt St.. Chicago. III. | 

Please send me latest FltKK hulletln on ShC I 
| Test Kit. 

| Name | 

| Address | 



Bargains in Parts 

CLEARANCE SALE 

\*lrtor rwiwer transformers — genuine— mm leN It -.12. 

r,l. «K-4."», " $1-75 

Victor rondeiiMT blwk<— genuine— model < K-32. 

Ti'J, eie 9 j* 

VP-tor 30 hy. filter chokes 49 

Audlos to I •» 

Itailiola pmver Tnin*f. ( model* IT — 18— nn — Jil 1.95 

Ratliola condenser hlm-k*. models 17— Is. ttr .75 

Jefferson .\JU* imwir trans', ivlili choke. ."<M> V. c.t. 1.95 
JefTVonn power tran-f.. 7mi \\ r.t.» 12'* m.a.. for 

1 1 tuhe* 2*98 

Vidor It. K. coils with chokes: ant. and U.K. tyne.<, 

ea»Ii 8c 

fl uifd. drv etec. hhiiIcIImts, ranlhd.. *nnV. nu;irnn. .49 
K mfil. drv elec. nmden»eM. urn. :nmV. giiur.mtee.1 .55 
ThiikmiI tiibuliir dry eler. cond* iuers. ,r. mfd.. . .16 

rem ru lab 5M ohms wdume eommU .10 

IV S. Itiidln power lran*f, horizontal nit* 1.39 

Fre»limaU vullagf divider-, model N 49 

Variable resistors. .2T t meg 

Speed radio Hi he* .".ft'", and 10^ off. types 4fl. 31, 33, 

ri7. :w, :tu. ">. an. s,s:t. 29:1 triple twin. 

We are distributor* for: ti to-trad. Ward -Leonard, Haro- 
^r H t . ThordarMin. We-tun. Ileadrlfe. I'niversal Mikes, 
rnitralab. Aero\ut. Tube, Yaxley, lit**. l».t>raj, Hbkok 
jn>tniun'nts, Supreme. Ktanmr replacement power train- 
fotpucr. comleti-er block. rune lentacr merit, field coiU 
muI 01 her m.iinif:nTur*r-. Write for pi lie*. W/t " illl 
uriler M O ai 1 finable Include |iu*tage. 

MAURICE SCHWARTZ & SON 
710-712 BROADWAY SCHENECTADY, N. Y. 



Universal Battery Converters 

Maximum efficlcncv for amplifier ami puMic 
address work or most any device requiring 
110 A.C. (except radio receivers), Ntil 
for descriptive Circular* -0 watt-buttcn- 

110 Volt Alternating '-"if*, m I 1 nt* 

Current from 6 Volt JM f^ 0 ,?; A*£\ 
Storage Batter.es ^1'^*°^ 2S£ 
1 1st $60.00 fStanil- 
i»nl lHs«ntnits) 
\ UNIVERSAL MICRO- 
^ PHONE CO.. LTD 
■y 424 Warren Lane. 
Inglew <d. i" ilif., U.S.A. 




(1) Oporatinn of Channel Nn. 1 Only (for' 
2G \V. A.K. t)»tpttt) from 110 V. A.C. Insert 
p\uK VI in Socket SI. (pint' 1-* "my bv left 
in.^i'rtPfl in its socket S*J and still only *le- 
ltver ^0 W. audio out put providing Sw.*J is in 
the OFF position), rim: V- w removed from 
socket Sl» only when it is not desired to keep 
the secotid-Hinniiel tubes heated ami plate 
voltage (lowing. 

<2) f ipemf ioti of Channels Nos. 1 and - 
(for 52 W. A.K. output) from L10 V. A.C. 
Insert plugs 1*1 and 1*2 in their respective 
Buckets. SI and S2. This provides Ulamout 
and plate supply voltages to all the tubes in 
both chaim«'ls. 

1 "1 ttperaiion tif Channel No. I t for 20 \V. 
A.F. output 1 from One ti V. Storaae-Uat tery- 
ttperated Motor-Ocnerator. Insert plug V\ 
in tho socket located on the hase upon which 
the motor-generator is mounted. 

t4l Operation of Channels Noa. 1 and 2 
(for .V2 W. A.F. output \ from Two U V. 
StoraL'e-Ilatti-ty-4 hu-rated Motor - Conerntors. 
Insert plugs Fl and 1*2 in the sockets of the 
two motor-generator units. 

Option of Single- or Dual-Channet 
Operation 

The amplilier output Is matched hy one 
output transformer and two or more loud- 
speakers. Inasmuch as the output of each 
amplilier channel is separately connected to 
its own multi-tapped output transformer, T2 
and T4, respectively, it is possible to em- 
ploy two separate and remotely placed banks 
of speakers. This arrangement provides for 
the operation of a cluster or group of speak 
ers in a large auditorium, while another hank 
of speakers, operating from the second chau 
nel. may be placed outdoors to take care of 
overflow meetings. 

The second-channel selector switch. Sw.1 
eliminates the neeossity of disconnecting 
speakers, or rearranging output impedance if 
only one group of reproducers is to be oper 
ated. H.v snapping this switch to the OFF 
position, the entire second channel and its 
associated bank of speakers are disconnected 
from the atidio circuit it it hunt vhun*jin*i the 
output intfH'tt'Utrt* eritithuwhip of the first 
channel to its group of reproducers. The 
r>2 W. output of the combined channels may 
he fed into one or more reproducers operat- 
ing simultaneously, by connecting output 
transformers T2 and T4 in parallel. Hie sure 
to "phase" the reproducers; the procedure 
has been described in past issues of U.UMO- 
Cra ft. — Trt ■ // it it 'u / Kdi tor* 

Input and Output Facilities 

It is suggested that external input mateh- 
ing transformers be employed to avoid hum 
heing induced Into the input circuit, particu- 
larly when the input matching transformer 
Is placed too close to the magnetic tiux of 
the power transformer, FT. It is spec irt call y 
recommended that the operator employ the 
input mixer-fader control Imx described in 
the October. I IK II* issue of U.muo-CuaFT, The 
output of eaeh channel is available by mean- 
of two vertical rows of binding post-;. Al- 
though there are actually available nine out- 
put impedances on each output transformer, 
you connect only live of these windings to 
each pair of output posts, reserving the sixth 
post in each instance for a common ground 
connection. The rest of the unused secondary 
taps should To- carefully taped: they are pro- 
vided for future requirement s. F.e ^ure t-i 
ground the chassis at input post KP2. 

The tremendous power produced by thN 
amplifier in im manner makes up- operation 
any autre difficult than the control o:* any 
considerably less powerful am pi bun- — actu- 
ally, any novice can operate this amplilier 
successfully — the controls are limited to the 
following:' H) a conventional volume and 
gain control VI : <2* a tone control V2 ; 
the oN-tiFF switch Sw.l ; <4> tin* channel- 
selector switch. Sw.'J ; i.*t and the two chan 
net plugs. IM and F2. 

No spe -ial, previous amplilier const ruction 
knowledge is uecessary for those readers who 
shall decide to construct tins amplifier . . .all 
ticces>ary information is covered in this arti- 
cle. The author will he pleased to answer 
all correspondence in reference to this l\.V 
system which. Incidentally, is available both 
iu kit form aud completely factory wired. 



SERVICEMEN 
RADIO DEALERS 

SEND FOR THIS 

FREE 




CATALOG J 

IT'S CHOCK-FULL 

of BARGAINS FOR YOU 

Radio Dealers and Servicemen 
can't afford to be without this 
book. It offers marvelous buys 
in Radio Sets, Long and Short 
Wave Apparatus, Servicemen's 
Repair and Replacement Parts, 
Electrical Goods, Sporting 
Goods. 

Just OSE The Press! 

Be amort? the first to have the pick of 
u reat bargains. Mall this coupon now I 

RADIO CIRCULAR CO.. INC. 
2'i5 V;irick Street 

New York, N. Y. Dept. UC-234 

Please send me free of charge and with 
out obligation, your latest catalog. 



Name 

Address 

City State. 



Here's a Book 
every Radio Man 
will refer to dozens 
of times every day— 




A Valuable RADIO BOOK! 



HERE is one radio book that answers every 
conceivable question on interference. It 
contains Tfi pages. 8'oxll inches, chock full 
with wiring diagrams, drawings and photo- 
graphs showing where interference originates 
— how it is distributed, and how to eliminate 
it. This is a wealth of information needed by 
every radio listener, dealer and Service Man. 

Send fifty cenfs in stamps or check for this book. 

RADIO-CRAFT MAGAZINE 

I 96-98 Park Place New York, N. Y. 
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List of Parts 

Ono Coast- to- Con st class It power transformer, 
::.V)-:tr»o V.. 2^ ma.. No. PT 911, FT: 

Two Coast-to-Const filter chokes, :\0 hv„ 
ma., 500 ohms, Ch.l, Ch.3 ; 

Two Cnast-to-<'oast filter chokes, 20 hv„ 1.10 
ma., 100 ohms, Ch.2, Ch.4 ; 

Two Coast -to.Con st class It input transform- 
ers, No. T1K011, T1, T3; 

Two Coast -to-Coast class B output trans- 
fnrmers. No. T2K011, T2, TA : 

Two CM 4 potentiometers (Volume control), 
^■metf., K22, R23 ; 

Six Lynch resistors, 10.000 ohms. 1 \\\, Ul. 
K4, K0, 1:10, IU1 ami K12: 

Two Lynch resistors. 1/10-mep., 1 \V. f K2, 

ur» ; 

Two Lynch resistors, 20.000 ohms. 1 W. Ii.'t. 
HO; 

Three Lynch resistors, ^.mo^., 1 \\\, U7, 
IMS, KID: 

Two Lynch resistors. 1.0.10 ohms. 1 \V.. lis. 
MR ; 

Three Lynch resistors, O.^ohm. P. \\\. RID, 

H10, IM7 ; 
One Lynch resistor, '/fc-ntop:., R14: 
Two Lynch resistors 1000 ohms. 2 \V . R20 

R21 ; 

Two Solar electrolytic condensers .1 mf '.\T* 
V„ CI. C4 ; 

fine Solar electrolytic condenser 4 mf., .100 
V.. C2 ; 

Two Solar eondensers. .or»-mf.. 400 v., (",\ 
CO; 

On,. Solar condenser, ,02-mf.. C7 : 
Two Solar electrolytic condensers, 10 mf. 7."» 
v.. cs, en : 

Three Solnr electrolytic con dense rs. .1 x 

mf., r»oo V . CO. C10. CKt : 
One Solar electrolytic condenser 4 mf., Wi0 

v.. Cfi : 

fino Solar electrolytic condenser, S mf.. .100 
v.. C12: 

Two cahles and plugs, 2 ft. ,1-wlre : 

fine Coast'to-Coast drilled chassis 18 x 10 x 
• i Ins. high : 

One assortment of necessary hardware, sock- 
ets, switches, etc. : 

One set of ItC.\ tubes, two .T7*s, two MVs, 
four r».Ts, one R.I. 

< ►eviox.vr, Arcicssouy 

Two Remington 0 V. motor-jrenerators to de- 
liver .120 V.. 110 ma., each. 



INFORMATION BUREAU 

{Continued from pat/r 4R4) 

(Q.) Can a vacuum tithe yolt meter he 
used as a universal fangf ohmmeter? Ac- 
cording to various articles in radio magazines 
I am lend to believe that it can : is this cor- 
rect ? If so, will you please show me how 
this can he accomplished and also- the limits 
that this device can reach, 

I have read many articles on the V.T. volt- 
meter hut still do not understand how it 
can he used in radio servicing. 

(A.I A vncunni tuhe voltmeter of the 
type that you desire was described in the 
jirtlele mention mI in answer to the previous 
question ( KaimO'Ckaft, February. 1fK»21 . De- 
tails showing how it may 1k» used have been 
described in other past issues* Raiho-Cuaft. 
May, June. August 1!i:i2 and January. 10,*t::). 

Tor a description of a good universal range 
ohmmeter. we suggest that you consult 
Raiuo-Chaft, July 10IS2. page 22. 

POLICE ULTRA-HIGH- 
FREQUENCY SET 

f23St Mr. Percy Willoughby. Chicago. 111. 

H).) I have just heard about a new re- 
ceiver that RCA- Victor is Introducing for 
police radio use on ultra-high frequencies, 
I understand that this set is unusual in its 
design, having many novel features. As I 
am interested In ultra-short- wave reception. 
I will appreciate seeing the circuit and any 
a\ailahle information cohering this receiver. 
I believe the model number is AK-r»WM». 

(A.I You are quite right, Mr. Willoughby. 
in saying that this set is an interesting one. 

We are printing the circuit diagram with 
the values of many of the parts, on this page 
(Fig. <^2I!S) for your information. The set 
is designed for automobile use. and is made 
extremely rugged — mechanical simplicity and 



Service Men! Can You Afford Not 
To Sell National Union Tubes? 



LOOK! 



FREE EQUIPMENT — Although 
subject to withdrawal without 
notice, the items listed below are 
given free with National Union 
tube purchases. Small deposit. 
The ab-rt dealer knows tH.it 
e<|iij|inicni ublainefl this way bus 
both the iriianmfec ot the manu- 
facturer ;iihI the lucking of 
lioiml I'liion. What <h> vou 
need? 

Supreme Xo. 333 Analyzer 
Hickok Simplex Tube fester 
Service Manuals — Auto Manual 
Triplett Oscillator and 

Output Meter 
Triplett Tube Tester 



PROFIT — The Hi «/< higher list 
price of National Union tubes 
enables the service man to make 
the highest margin of profit on 
his sales. 




ACT! 

STANDARD PRICES — National 
Union tubes sold everywhere a * 
full list price meanB the service- 
man need not fear ill-will of 
customers who might otherwise 
sec the tubes in "cut price'* 
6tores. 

QUALITY — Strict adherence to 
closer manufacturing limits 
makes National Union tubes 
consistently superior. They arc 
fully guaranteed. Continued cus- 
tomer satisfaction is assured. 

OTHERS SAY — '*. . . Found 
National Union tubes have 
stood up with all tests and 
requirements as advertised.'* 

NATIONAL UNION JOBBERS 
STOCKS ARE COMPLETE 



National Union Tubes Are Sold by More Servicemen Than Any Other Make! 



SERVICE AIDS— SALE AIDS 

Tor inoio than time year.*. X.n ii.n.it t'nien has spe- 
(iallxnl In *enl»-e ahl> surli na iVnk Fre«|iu'n<y 
rhan-. Tulie Itase roniu-rl inn Finders. Votive l>hlili'r 
Chun*. H«. These \ abtublc aid* a\ailalile at no 

roM Mtnriiil he duplicated fnwit any other sUikIv s<mm\ 
Kwry National t'nlon semi-* outlet ran testify to 
whai thi< has meant to him in helter senile work ami 
mote iircjfit. National 1'nicti also provide* sales aids, 
Mirh as l l ust Cards. Radio Lous. J ► ! splays, etc.. etc. 



I National Union Radio Corporation of N. Y. 

| 400 Madison Ave.. Now York, N Y. 

| Semi me details about your offer for: 

I NA.MK 



Investigate orofit possibilities in amazing 
new Lederer Ultra Violet Lamp equipment! 



j CITY 



STATE 



RC2 



Mm H E AD Q U ART E RS x<>M 

WPUBLK OPPRESS AMPLIFIERS* 

m ' DIRECT fmnMimFAaUMR"'5A VEB/C MQN£Y> 



52 WATT AMPLIFIER 

Operates from either 110 Volts A.C. or from a 
6 Volt Storage Battery — OR FROM BOTH! 
Consumes J 50 Watts! Set of 9 R.C.A. 
Tubes Cost Only $8.91 

Nowhere In the I'i.l.ll Address Field can you duplicate the 
tremendous power, auperh ipially. ea>e of ojK-railon, extreme 
eomi»aetness (1X M x 10" x «■') light weight (51 lbs. I, and 
the unusual \ersalllliy offered hy this Amplifier whlrh ma\ 
he used for Sound Truck work as well as for portihlr or 
permanent Installations to rmir the largest Indoor or Outdoor 
asaemblages 

Get the facts about this remarkable amplifier 
before you purchase your P. A. Equipment. 
WRITE TODAY for our UNHEARD OF LOW 
PRICES! You will be amazed at the amount you 
save by buying Direct from the Manufacturer! 



Dual-Chjnnrf Dual-Output 




$52 Completely Wired, Less Tubes 

Also Available in Kit Form 



COAST to COAST RADIO CORP. 

123 K-WE5T I7TU STREET . NEW Y{>RK.N,Y. 



BIRNBACH 

Standoffs 




Quality insula tors for careful 
Hiiuitpurs. rompael: rugged; 
i-fftclent. Pure porcelain, hlchly 
fUaert. Nickel - plated hra<3 
hardware. 

-Ml standard types- also new 
fced'through models (plain or 
Jack) with porcelain In- 
sulating collar for metal- 
panel mounting. Write 
for Bulletin "8". 



^BIRNBACH 

^ RADIO CO., INC 

145 Hudson St., N.Y.C. 



I "KEY KLIX"IS OUT 




Thousands of amateur radio 
Items at the lowest prices are 
contained In this immense FREE 
book, together with many inter- 
esting articles by people well 
known in amateur radio circles. 
GET YOUR COPY NOW 

AMERICAN SALES COMPANY 

Wholesale Radio Distributors 

RC-44, W. 18th Street New York. N. Y. 
The Oldest "HAM" Supply House 
Established 1919 
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Here's Hup For You/ 

Write today for your free ropy of the pros- 
pectus outlining PRACTICAL MECHANICS OP 
Il\IHO SEHVU'K — a helpful mw AI»\ ANCG 
THAI.VINO s>>tci. i.) 2S lemons l>v F I., ^ray- 
berry. Far troin being for lieRlimers. it iia« beon 
prepared to help act he serviceim-n k«-ep abreast of 
the latest methods, make more money, do better 
and quicker work — land the best Jobs. 



WILL MEAN TO 
YOUR BUSINESS 



Every type of servicing is covered fully In easily 
understandable style. From set testing with an- 
alyzers to the complex point-to-point method, noth- 
ing has been overlooked. Tysons roter super- het 
circuits. A.V L~ , puhlir address, auto radio, etc., 
et 1'raHiral methods or U>stinC londenscrs. 
transformers, lubes., etc., are del id led— latest de- 
velopment analyzed— radio troubles dl*cus...ed and 
their elimination eiplained. Another section deals 
with new tubes. Another describes analyzers and 
explains how' to modernize all types for testing 
any circuit. 

Here In one compact course, you have ALL the 
dope." You save hours of readlnB in scattered 
sources— you save time and money by betnc abl© 
to do jobs easier ami quicker. Instead of follow* 
|ng competition, make competition follow youl 
WRITE FOR DETAILS— KEEP 
UP WITH THE TIMES! 



F. L. SPRAYBERRY w^ffiVV w " 

Please rush— FHEE— complete details or PRACTICAL 
MECHANICS OF HAD 10 SERVICE— your new AD- 
VANCED TRAINING bystem lor servicemen. 

Name RC-1 

Addrcw 

City Stale . 



Give SERVICE 

• • • . with a Small Inventory 

Here is the best Volume Control Proposi- 
tion on the Market, Here are the reasons 
why? 

X. Over 400 "exact duplicate" controls 
in the "X'* series. 

2. Yet with SIX controls in the origi- 
nal- AD - A - SWITCH - SERIES 477 
sets can be serviced. 

3. By combining controls in both 
lines any requirement can be met 
with minimum stock investment. 

4. Clarostat with its two separate 
lines offers the widest range of 
controls to choose from. 

6. Clarostat Controls are inseparable 
from Quality Service Work. 

Clarmtat "X" line has over 400 controls to choose from 
—exact as to electrical overall resistance, taper, hushing, 
■hart leneth. and will fit Into exact since In set. 
Clarostat Ad-A-Swltch line comprises the maximum 
utility With minimum stock Investment. Series \\ >M re- 
Wound) obtainable from 50 to 50.000 ohms. Series C 
(new composition element) obtainable from 10.0i)<) to 
B.000.0U0 ohms. lloth Hues obtainable In all tapers— 
Insulated shaft Hi" long. Wide use is indicated as fol- 
lows: W*28 will sen- ice 128 sets; C-28 will service 103 
sets: W-29. 77 sets; C-59. 66 sets; etc.. etc. 

NEW CONTROL 
REPLACEMENT GUIDE 
ON REQUEST 

CLAROSTAT MFG. CO., INC. 

287 North 6th Street. Brooklyn, N Y. 
AD- A- SWITCH was originated by Clarostat. 





X Vita! Necessity t» ^ vtr >2 n l S!i\ 
Sected in Any Way WithSound System* 
—Public Addrws Work-or A"jJ" fl "J: 

Filled rrora cover to cover Kith real 
■ teat"— ho theories that are oyer jour 
head— hut full of practical dope — 
adequately illustrated ilmjff and rlear; 
ly explained. Not only telU you W HJ 
bm SKw HOW [o ^ lf 

stall, test, operate, and maintain P A 
Systems Wrinen for Iteginnerj. Heal- 
ers Servicemen and Sound Engineers 
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hitfh quality performanee boinj; keynotes in 
the do si mi. U covert* a bit ml erf 29 to 'M\ 
megacycles (S to 10 meter band). 

An examination of the cimilt reveals that 
it is a super-retfetiorntor — which is tin usual 
f,»r ;t emmneivin 1 reeeiver. The set contains 
live tithes; a 7S as K.b\ amplifier, a :;T as 
detector, a .'17 as suppressor-frequency osrll- 
lator. a ;\? as tirsL A.F. and an JS!) power 
pentode as second A.F. 

Tuning is nrconiplished hy small enmliuis- 
ers conned od n cross only a part of the tun- 
ing coils, with semi-adjustable condensers 
across the entire coil. In this way, the senii- 
Vit liable cotuh-tisei's can he lined up for the 
desired frequency band. This will also aliun 
the tuning condensers (which work as band- 
spread tuning controls) which can then be 
tuned in the car to the exact frequency of 
the transmitter* 

A 70.000 ohm resistor in the detector plate 
circuit controls the regeneration, which per- 
mits adjustment of the stability and sen si- 
tlvity of the receiver. 

The method of obtaining "IV power from 
the car storage battery is novel, it will be 
noticed that it is a vibrator-type unit, which 
is an unusual method for use on ultra high 
frequencies, where one would expect to ttnd 
the noise level unusually high with this 
source of supply. However, the set is 
equipiKMl with a series of chokes and bypass 
condensers that effectively prevent the dis- 
turbances from entering the susceptible parts 
of the receiver. 

It will be noticed that the filtering of noise 
from the power supply unit has been carried 
to the point of isolating the filament* from 
their source of supply with ILK. chokes. 

The receiver uses a dynamic reproducer 
with a low -resist a nee field coil which is actl- 
vnii-d directly from the storage battery. 

The instructions for adjusting the receiver 
given by UOA-Victor are as follows: 

With the receiver installed In the car. tun- 
ing dial set at oo, start in a location near 
the transmitter. Two adjustable trimmer 
capacitors are accessible through holes in the 
front of the receiver case: one at the left of 
the noise suppressor is the detector tuning 
adjustment ti'n in the diagram i and the 
other abnve and to the left of the loudspeaker 
is the K.K. tuning adjustment U'4 iu the 
diagrann. The sets as shipped have these 
trimmers adjusted for the :U.. r i megacycle 
hand; unscrew (decrease the capacity) these 
trimmers for higher frequencies and screw 
in uncrease capacity i for lower frequencies. 

First adjust »'." by the use of an insulated 
screwdriver until the signal is heard clearly. 
Keep the noise suppressor (marked resenora* 
tiou control in the schematic i retarded until 
signal is fairly weak. Next, proceed with 
the car to a point where the signal is weak. 
Rotate the tuning dial to check the setting <>f 
r.O on the dial. At this point, with the 
aerial still disconnected, it will he possibl 
to set the antenna staire to approximate reso- 
nates hy adjust in ^ *'4 with the same screw- 
driver. " Correct t uuinc will he noted by an 
increase iu signal strength. Next connect th 
aerial and proceed to a point where the sig- 
nal is again weak, and make final adjust- 
ments of t*4> <T» and the noise suppressor 

The linal setting of the nmse suppressor 
should be made while completing the align- 
ment, at the location where the weakest si 
tial is received, with the car lights on. the 
oir idling and with the volume control near 
maximum. Under these conditions the noise 
suppressor should he turned counter-clock 
wise until the sii:mil-to-noise ratio is a maxi 
mum. In this case the receiver's usable sen 
sit hit y Is a maximum. Clockwise rotation 
of the suppressor may produce a louder sig 
nat hut it will bring up the noise still more 
Further counter-clockwise rotation may caus< 
a weak signal to he cut off, particularly when 
the battery is weak. (The dial scale covers a 
band of approximately two megacycles from 
the o position to icm.t 

The following potentials are supplied to 
the various tubes : 

Tube K. to i'.mi, Iv. to S.-<;. K. to P. 




:e of* One 
or More of These 
PopukrShortWaveBoofo 

KRBK ati! one or more, of the regular 25c and 5 Or shnrt 
wave hooks with a year'* fubscr I pi on to ! SllOU V \ A B 
Cll\FT, the Radio Experimenter's Marine. A one 
year's subs, rlpt ion In fug* ' cnt , *, ,r tlVl 

twenty -five < cnt Luniks; a two-year jtuhsrrlpllon brin«» 

ynu twu tiftv cent ks and any nnc iiienty-llve cMH 

hook. Decide SOW what books are most necessary to 
you— then s^nd us your subscription by return malL 
The books will be sent to you Immediately. 



Copy 



Tvpe Volts 

it>. 

net. o 

Sup. v. Osc. 2.5 

A.F.I 16.0 

A.F.2 26.0 



Volts 
12 



230 



Volts 
10-35 

r,t> 

235 
217 



Plate 
Ma. 
t>.0 
0.5 
'J. 5 
6.4 
25.0 




On Alt 
Newsstands 



4- Color Cover 
9" x 12" lo Size 
Over 200 Illustration! 




THIS popular short-wave magazine Interests the ereat 
army of "hams." broadcast listeners, and general 
radio student* whn are interested in experimental as 
well is scientific angles of abort wave development ana 
appllcatlfMi. In earh monthly issue appears the freest 
and most enrrert shnrt.wavc station eall list, and im- 
portant conarmtfon articles on receivers and transmit- 
ters Including "pletnrlzed" diaftram-t easily understmid 
by anvone. a big feature * originated" hy SHORT WAVh 
CRAFT. You'll also find the latest news about Bhort- 
wave physics, micro- and ultra-short waves and other 
ipplication3 or this newest branch of radio. 

Many Short Wave Sets to Build 

Many excellent short-wavo sets with complete construc- 
tion details with "picture" diagrams, are round l»» '"^J 
ia^ue— these sets vary from simple one- and two- tuna 
sets to those of more advanced design, five and eight 
tube* 

Big Silver Trophy FREE! 

Recently lnaucurated by Mr. Huco fiemsback. Editor, 
was the "Short Wave Seout Contest." , T <>Jhe Rhort- 
Wave "fan" who has logged and ohtained verification or 
the largest number of short-wave stations from all ow 
th« world, during one month, will be awarded a magnifi- 
cent stiver Short Wave Scout Trophy. 

Mail This Coupon Today! 



SHORT WAVE CRAFT, Dept RC-234 

96*98 Park Place, New York. N. Y. 

Gentlemen: Enclosed vou wilt find my remittance for a 

subscription to SHORT WAVE CRAFT for 

[ 1 One Year @ $2.50 (Canadian and forelon $3.00) 

[ 1 Two Tears @ $5.00 (Canadian and foreign $6.00) 

Send me FREE books which are el tried below. 

12 3 4 

Name 

Address 

City ««• 

(Send remittance in check or money order. t ***\*}"}*r 
ter If it contains cash or unused U. S. Postage Stamps.) 
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SERVICEMEN 

Why b« handicapped with an aneient analyser when fn 
two hour* you ean easily modernize it with one of thew 
iil-™ *i *Vm a com J ,osit « «©eket*l Directions and 
diagram* included with all outfits 

Hare is the professional model, 
Uw»J on tin- latest Western-Jewell, 
Hickok, Supreme, ete. testers, 
If you want the hest get this kit. 
lias the fatuous Na-AhJ Latch- 
Lock with thumb release. 
907 WLA New small I-nron* 
LalHi-Wk Analyzt-r Plug List 




Handle. $3.5(1 

4 ■ | nong 
1.25 

5 - lining 

t> - prong 



i - prong 



1.25 
1.25 



1 ! 



with Twin . . 
974DSA 7A to 
Latch A clamor 
9751 >SA 7 A to 
Latch Adaptor 
97<U>SA 7A to 
Latch Adapter 
977DSA 7A to 
Lakh Adapter 
907WLA KIT Complete as 

shown $8.50 

Here is the set for those who 
want the lowest possible cost. 
I><»es not hmc means for lurking 
the adapters to the plug but Is 
serviceable In every way. the 
wired adapters having the neces- 
sary >inall ba.se for fitting 
shielded sockets. C. CJ. stud 
supplied. 

977 V 7- prong Plain-Type List 

Analyzer Plug $ .411 

974W 7 to 4 -prong Wired 

Adapter 55 

975W 7 to 5-prong Wired 

Adapter 55 

97GW 7 to 0- prong Wired 

Adapter 55 

97 7 WW 7 to 7 A - nrong 

Adapter .55 

977P KIT Complete as "~ 

shown J 2. 60 

8-Wlrp Urald- Covered Analyzer Table... List Irte. ft. 

4.">«i 4-5-6 Contact I'omimsite Socket Li>l 50c ©a. 

477 7 -7 Contact Composite Socket LI at 50c ea. 

It's here at last!— The 

'Make - Your - Owii" 
Adapter Kit All the 
parti for making any re- 
quired adapter. Including 
all ten Opo pf Hhkrt 
top-sections a n .1 small 

I zed base -sect Ion < com- 
plete with ■•■ 1 r two dozen 
assorted extension, solder- 
ing, connection, phone- 
tip and control-grid ter- 
minals, connectors, clips 
and lead wires 9»0 
'"Make - Your - Own" 
Adapter Kit complete. 
Mst ........ $2.50 1 

Sought separately «*ach 4, 1 
i. ti. r at i-l small r top 
>r ha-e siMlm Hits it 
25c eai h 

HERE'S HOW TO MODERNIZE YOUR CHECKER 




List $6 J J li J J 950XYLA 
Checks ever 120 new tubes 
including small 7's In your 
preterit tuhe checker. If 
rhpeker ha< no til. % oil age 
switch, adapter 954S(iL. 
list $1. 25 U also req uired. 
Servicemen's discount 
35%: on orders listing at 
$10 or more, 40 




Checks ATX 10 to 30 
*olt filament tube* In 
the 21 tube checker 
socket with 2U toll-.. 
Has filameotl \oll.ijre 
selector switch and in- 
ternal transformer. 



HERE'S THE DATA YOU WANT 

Send two > >t amps for t ,ew 1*! page itooklet showing 
illustrated tube socket connections of 268 different 
tubas, data and diagrams on rewiring any obsolete 
set analyser or tube eheeker and information on using 
the new tubes In place of old types. Includes catalog 
pages on all kinds of sockets, speaker plug*, connectors 
wound and unwound mil forms, coil winding data S-W 
receiver references, etc. 

ALDEN PRODUCTS CO. 

Dept. R-2, 715 Center St. 
BROCKTON, MASS. 



^$ST Meters 

No. 1167 Free Point Set Analyzer 

Our Net Price $25, less 2%. 

Discount for Cash 

We carry the complete line. Call or 
write for descriptive bulletin 




45 D VESEY STREET New York, N. V. 



WLW ON THE AIR 
WITH 500 KW. 

(ConthiUitl from />4/*/c 4.*i 1) 

Crosley's "5 Year Plan" 



u mi I hi' ip'\v st;it ion, Jit 
I'lmU-ai supervisor »f ilp> 



In comment in 
A. rhiiuiliMi-s, tc 
lion, says : 

■The t'rosley Itailio t on mint ion luis nlwjiys 
pioneered in radio liroudmMin;: : its WLW 

viny I it the first stntion hi enrli sin-eos- 

sivc increase in power iiml tin- lirst to put 
Illiltiy IP-W ideas into |iractieo, 

"We have heeii Working toward this world's 
hinreH o..Vnie;:;nvatt transmit ler for tin- past 
live years ami our own teelmieal staff worked 
U|i i-ornplcte plans for sueli a unit, even 
though many people tol«l us ii could nut he 
done. .Miotit a year nan we suliinil ted oiir 
plans ami predictions to the rYilem] Itadin 
('oiniuission. They hei-ame very miu-h inter- 
esstiil ami derided to allow us" (<» roust met 
Mieli a transmitter, 

•Then mine a series of meetings with 
many of tin- country's l»est radio rimhicors. 
Since it was an exper linen tal transmitter of 
entirely new design, it rapidly developed into 
an engineers' pienie. It was derided to in- 
corporate as many now ami radical ideas ns 
possible ami for this reason it was nerrssary 
to design tunny new piorrs of eipiipment. I 
am sure it is -nlti^ t«> he tin* Inst word in 
liroadi-ust transiniiter de.-i-n and will im-orpo- 
ratc many features never In-fore attempted. 

"Iiriefly. tin- new equipment is an K.K. 
aiuplilier eapuhle of L'.Oimi.ihmi \y. ^^2 mcgn- i 
wattsi ponk output: an A.K. amplifier of 
sulm ieni si/.e t<> modulate the II. I', amplilier:! 
and the necessary power snpplv ami control 
circuits. 

The R.F. Amplifier 

"The U.K. amplifier contains twelve tvpe 
S<lj, loo kw. tuhes. These, are divided into 
throe units of four tuhes oneh. in each of 
which the tithes are opera led in parallel push, 
push comhiiiations. Kadi unit has its own 
grid-tank and plalc-tank cin-nits. This ar- 
rangement, ahum wiih unusual mcrhaniral 
design, results in a very sttihle umplilier. 
Kadi unit is individually neutralized, with 
the tuhes operating as class t' amplifiers. 
Tlie final A.K. singe or modulator contains 
right inn kw. tul.es. These a re divided int» 
two units of four tuhes eaeli. They an 
operated in parallel push-push as ela 
amplitiers. The output A.K. transformer i 
divided into two sections; there is one s<»e- 
t ii in for eaeh of the modulator units. The 
secondaries of the two sections are connected 
in series and the output modulates the plate 
volinjre of the tint) I U.K. aiuplilier. l»ireet 
current is Mocked out of the modulation 
transformer secondaries and a ."tin inf. audio 
coupling condenser is useil. This aiuplilier 
is cnpahle of delivering over 400 kw. of tui- 
diistorted power output. 



Quicker, More Accurate 

Tests 

NEW 

N? 1167 




Instrument 



The Power Supply 



KVKLOPKD by some of the industry *s 
outstanding euRineers, the new Trip- 
lett Xu. llo7 iiistriniient is arousing wide- 
spread interest. While simply designed and 
easily operated, its extreme accuracy and 
completeness satisfy the most exacting re- 
ijuirements of the professional service man. 

With this new instrument, you can quickly 
and accurately measure voltages, current, 
resistances and continuities without remov- 
ing the chassis from the cabinet . . . using 
the cable and plug to make the connections 
between the set socket and the tester. 

The 1167 unit incorporates a direct-reading 
Ohmtneter, Output Meter. AC-DC Volt- 
meter and a Milliametcr. All readings are 
controlled by a selector switch. The single 
j l V jJ meter has 1000 ohms per volt resistance. 
Vnltagc readings range from 0 to 750— 
Milliampere readings from 0 to 150— Ohm- 
meter readings from 0 to 3,000,000. 

Four sockets take care of all tubes now 
in use. These sockets can be easily and 
economically replaced whenever other 
sockets with added connections are required. 
It is no longer necessary to carry additional 
cables, plus, etc. 



"Filament and Idas power is supplied hy 
motor-genera tors : 4.:;nn a. at V,\\ V.. for 
the filaments, is delivered hy three 1 ..%lHi .\. 
irenerators connected in parallel. They are 
driven hy three T-" h.p., 2.::m> v. motors. 
These motor-generators can he controlled in- 
dividually or ns a unit. Normally, they are 
controlled as a unit from the console on the 

transmitter floor, and a sinjrl lit ml adjusts 

tlie volume from all three jrcneralors. Natur- 
ally, the irenerators arc of special design to 
have minimum ripple and other desirahle 
cha raetcristies. 

The main plate fmpplv reetitier will deliver 
10n A. at 11\nun V. This is the normal 
voltage applied to all the tuhes. At inn per 
cent tnodulaiion. tlie peak voltage applied to 
the U.K. stajros will he :»4,nnn V. A three- 
phase full-wave reetitier circuit is used, em- 
ploying t; special, type S"n hot-cathode mer- 
cury-vapor rectifier tuhes. 

A system of oil-immersed switches con- 
trolled from the control console on the trans- 
mitter floor permits the reetitier transformer 
primaries to he connected either in 1>elta or 
Y formation. This permits two voltages, 
namely s.nnn ami V1.(M\k\ V. as normal oper- 
ating voltages. Automatic step starting Is 
also afforded whereby the voltage is applied 
gradually. 



YOUR JOBHER CAN SUPPLY YOU 
... at the dealer's net price of $25.00 

The TRIPLETT ELECTRICAL 
INSTRUMENT COMPANY 



35 Main Street 



Bluffton, Ohio 



MAIL TODAY FOR DETAILS 



THE TRIPLETT ELECTRICAL 
INSTRUMENT CO., 35 Main St., 



I 

Bluffton, Ohio, f 



j Gentlemen: 

I Send me catalog 
Xo. 1 1 ♦i7, and your 
| M.'rvicing instrunK-nts. 



Name 



I 
I 

I Street Address 

I 

| City state.. 



on Triplett Instrument i 
complete line of radio | 

I 

I 
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Just Hear Those "Foreigners" Roll in 
on the 1934 POSTAL "All-Wave" 

INTERNATIONAL 




The INTERNATIONAL "All-Wave** 9-Tube 
Superheterodyne Receiver. 

Tien- » I he <»hnrt-uavp reccker made famous by 
< :i|.tahi H..ri-.- I, II-ill — it's the set on whi-li Ho has 
till- I in tln».p hiinl I ■■ isi'l foreign stations. .. the 
1>Hi.l->[ii:iker. .ill, ■ hriH an I plenty of u.lume If* 
the tl .1 e\4r\ U\ f in ibitil I i«e In t iHing foreign 
hroi'l'a^ts lo . ik< tin | ■■■nml like UnU; It ■ the 
mm \<il; m.im te-t in yuur tan* I - -'iijoy Hie ilitTer^nce 
ImM-ap<mi jiM .i regular *hort-wave »et and Hie Tosial 

■ \11 \\ INTKHNATIONAL 

IT'S THE NEW SHORT WAVE SENSATION 

This rn«lom hnllt. professional, all-wave receiver U 
for amateurs short -wave fans or t>n»fe««ional I>Xer< 
It employs a tuned R F. preselector, with new triple 
.lxa\r tolls and hiMautanoous ISO degrees band spread. 
It alsc ft:.tire«. - r.W emulator, elertron 

ron [iled n^rlllaor |.hii. jjiK 'C *att output, and an- 
tenna trimmer. No extraneous liaiinonUs or drifts 

The I NT KR NATION* A I, li sold dirert frmn our 
lah»rati»r\ Mill * hi pe> h»rk guarantee, for tlio«e 
nlio • i an Hxtriiiiient f preri i ■!■ . <d i ialit\ an t 

■ a ii. -i 1-- priee for a genuine professional rustom- 
-Uillt re ri\tr >fi I ;■ Mump fi>r ><heniatlr diitgraii 
ai--lilriulartl.it illustrates ami l- —rM - ■ the TO** r \I. 
INTKItNATIOXAL and the special otter to Uadlo- 
Craft Readers. 

135K Liberty St. 
New York, N. Y. 



POSTAL RADIO 



STEWART- WARNER 

FACTORY GO-OPERATION 

FOR SERVICE MEN 

Service meetings will be held m all over the 
country by special factory radio field engi- 
neer*. Complete diagram talk _ on new as 
welt as old Stewart-Warner circuits wilt show 
you the easy way to service Stewart Warner 
radio sets. Service manuals on all new Home 
and Auto Sets will be given free. 

For time and place of meeting, write 

Service Department 
STEWART-WARNER CORP. 

1826 Diversey Parkway - - Chicago 

PRACTICAL 
RADIO ENGINEERING 

An opportunity for RADIO 
MEN to enlarge their scope 
of training. 

Whet lie r elementary- radio 
principles or advanced sub- 
jects, sound applications or 
practical radm engineering, RCA 
Institutes is prepare! to give you 
the instruction you need. 
RESIDENT SCHOOLS NEW YORK AND CHICAGO 
with modern standard equipment 
EXTENSION COURSES FOR HOME STUDY 
under convenient "no obligation plan. 
Illustrated Catalog on Request 

RCA INSTITUTES, INC. 

Dept. RT-2 
75 Varick Street, New York 
1154 Merchandise Mart, Chicago 




CATALOG 

iARGAIHS QA.LQRE FOR 
DEALERS — SCmiGFMFN — AMATEURS 



important News for Radio Mem 

nHUMI Iftforautka Reitilarly tl4Q 

SERVICE u - d 9Cc 
MANUAL V,"** *3 



TRY-MO MOID CD., In. 



Dept. 



NEW Y&WK CflTY 



"I'rolMihly tlie outstanding feat tire of the 
rutin' installation is that high-level mnduln- 
tinu is used and that rlass It A.F. amplitiers 
deliver the required audio power. 

'This has various advantages particularly 
in that it permits more economical use of 
power. All K.F. stages are operated in class 
l*. whirh as you know is the most stahle 
ami efficient U.F. amplitler. 



Class B A.F. Amplifier 

"The A.I*, ainpltliers. consuming 
anion tits of power, are opera i ■< I in < 



large 
lass IS, 

whirh is i he most efficient A.K. amplifier. 
Fortunately, the ion kw. tube is excellent us 
a class U audio nmpljlicr mid high quality 
A.T. umpliliesitioii is obtained. Tin- hir::e«-t 
>ingic problem was the desitrn ami cuiisirilc- 
tiriii oi" the tremendous A.F. I runs former* 
itM-d as modulation transformers. 

■ Some iim-ri-stiinr problems resulted from 
this hiyh-powr rlass IS amplification. Power 
is ilrtiwu by tin* modulators in "jrolw" at syl- 
t;i I fi-i'<|iit-m-ics : in other words, very low 
power Indweeu words and high power at peaks 
of modulation. This means that in order 
that the \oltaire may remain eonstant under 
the highly variahle load, the entire power 
supply system must have very low reactance. 
A *J»m inf. tiller condenser is used in the main 
reetiiier tilter. The rectifier trnnsformers 
are special, having low reactance values. 
Sperial lines to our transmitter lmve been in- 
stalled to meet our load conditions. 

-In view of the fuel that all the power 
equipment is of the low-reaetaiiee type, this 
I'eaetam-e cannot he counted upon for any 
piotection in rase of sliorl -circuits or recti- 
It el- tube Hash harks. Almost unlimited power 
would he fed into any fault. To supply the 
necessary protection under these conditions 
and also to meet various other eontrol re* 
iiuireliielits. a sperial, high-speed circuit 
breaker was develops! as reetitier primary 
control. This bleaker is rated at KMi.oilO A. 
interrupting capacity and is so fixed that the 
ttme from the energizing of the trip coil 
until the are is extinguished is only 1/12- 
second. It closes just as fast and the trans- 
mitter control circuits are so arranged that 
under cerinin conditions this breaker may 
open three times under short-circuit condi- 
tions in less than a second. 

Introducing the ••Concentric" Trans- 
mission Line 

"The output of the U.K. amplifier is trans- 
mit led to the antenna proper by a 'concen- 
tric* type of transmission line. This type of 
transmission line has not before been used 
for broadcasting and its use. particularly at 
."on kw„ involved quite a few problems. The 
transmission line was designed after the 
tower had been completed and measure*!, and 
was designed to match the tower impedance 
without the necessity of any coupling system 
whatsoever. This eliminated quite a bit of 
jiiipment with corresponding losses and har- 
monic radiation. Tin* particular advantage of 
the concentric type transmission line Is the 
reduction of harmonic radiation, which repre- 
sents quite a problem with .V|U,OiMI \V. power. 

A 136 Ton "Tower-Antenna" 

The tower itself is quite nn engineering 
accomplishment. It stands s:so ft. above the 
surface of the ground and its foundation ex- 
tends To ft. beneath the ground. After work 
had been started on the foundation, it was 
found that heirinning at '•■» ft. ami going 
flown, the soil was soft blue clay. It was 
necessary for us to change the design of the 
foundation ami we drove 'J4 wood piles as 
the main bearing. 

"The steel itself weighs l.'Sft tons. This 
weight, combined with the dowiipull of tbe 
eight guy wires makes a total load on the 
base insulator of about 4"» , i tons. The base 
insulator is made up of two apparently fragile 
porcelain rom-j so connected in the middle 
thai swaying of the tower will not put any 
twisting forces in the porcelain. As long as 
most of the load is direct compression this 
insulator will stand up to about l.oiHi tons. 

•This insulator and the guy wire insula- 
tors wen- nece-isary to insulate the tower 
from ground. Tin- reason for this is that the 
tower Itself Is used as the antenna. The 
siuiials actually radiate from the tower struc- 
ture tl!.UiHH'it.\KT. November lt»'M, page 
•JtJin. Kilty-six insulators were n«ci1 in the 



SURPLUS RADIO 
PRODUCTS 

r ORDER DIRECT FROM THIS ADVERTISE- "7 
L ME NT — WE DO NOT ISSUE ANY CATALOG J 

WE HAVE ON HAND 

197 JENSEN 

Auditorium Speakers 

CONE SIZE 13</ 2 INCHES 

MODEL D-7 D. C. Dynamic 




LIST PRICE $45.00 
NET TO YOU 

$£.95 



Especially Suited for THEATRE, 
PUBLIC ADDRESS. OUTDOOR ANNOUNCING 

Handling Amplifiers Delivering 
20 Watts 2500 Ohm field 

Push-Pull 247 Output Transformer 
Shipping Weight 20 lbs. 



WE HAVE ON HAND 

95 Westinghouse 



power Generator 



MANUFACTURED 
FOR U. S. 
GOVERNMENT 

$75.00 VALUE 



Manufarturei by West In* house for the U. S. Signal 
Corp9, the sturdy ron^tnutlon of this Instrument recom- 
mends it to ttie lerhniclan. 

Bui It -in commutator takes off the generated D.C, 
Three lead* extend through the casing to permit a 
4 *<> V. fta>hliirht-type. lattery to be switched into 
circuit for >tarthit,\ and to control the A.C. output 
of the lfenerator. Rotated at its normal speed of 
4. ana r.p.m.. the output is 200 \V. t at 115 to 
125 V. (on open circa it). °00 cycles. 

The rotor turns in ball bearings. Shaft length 
(dri vim? end). 2 ins.; diameter 9/16-in. ; the end 
is threaded tor a dbtance oi %-in. Case dimen- 
sions exclusive of the shaft. 4 Mi x fi>4 in. in 
diameter. <#naranteed new and perfect. Worth 
$75.mi. but while they last, only $4.95, plus 
shipping charges. Shipping weight 13 lbs. 




REMIT BY CHECK OR MONEY ORDER FOR 
FULL AMOUNT OF EACH ITEM— SHIPPED 
EXPRESS COLLECT, NO C. O. D. ORDER 
ACCEPTED — MONEY REFUNDED IF NOT 
SATISFIED. 



RC-234 

Wellworth Trading Company 

III West Lake Street. Chicago. 111. 

Knrlo«e<L you wilt find ?nv renilnunre of $ for 

which j>leu«e mmv! me hy K\i»rc^ nil tec t: 

( ) Jensen 13'*'* Auditorium Speaker, $9.95 each 
< > Power Generator. $4.95 each 



Name 



Addresa -- 



State- 
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22 in. x 15 1~4 In. x It l-8ln. (closed) 
PG-62-B 

C*rryln*c Case (npen) containing Two 
Loudst»**kcra and Cables. 



22 In. Xl5t-4«n.x9in. 

(closed) 
PG-42.K Amplifier 
Canryiotf Case, opened. 




Centralized Sound Section 




RCA VICTOR 

Portable Public 
Address System 

Type PG-62-B 

Type PG-62-B complete portable public 
address system, including the famous 
Velocity Microphone, a high grade Class 
B 20 watt amplifier and two modern 
dynamic loudspeakers with extension 
cords— all self-contained in two carrying 
cases. Operates on 1 10 volts AC, and is 
designed to reen force speech and music. 
Provision for electrical phonograph in- 
put. Type FG-63 is a less expensive model, 
employing one loudspeaker and carbon 
type microphone, and is self-contained 
in one carrying case. 

Write for descriptive folders 
Portable electric phonograph units of 
single and double turn-table types avail- 
able for either of the above equipments. 



RCA VICTOR Co. Inc. 



CAMDEN, NEW JERSEY 
"Radio Headquarters" 




ELECTRICAL 
CHARACTERISTICS 

OF FIFTH UNIT 

r>: k ns, £\t;. 2 a 90 

ur !M'48l. <'(«<"» 

s-w, i'i. 47, vj. *%:•»... 
or IT-CtSt. CMS r , 

2-210. 251), C5H5. i ',»}<♦! 

2- 21 1, c>*l in parallel 

or l-^l, C2S1 in series 

High VoltaKe 



MULTI-TAP" 

UNIVERSAL POWER 
TRANS FORME R 

(Pbtenf Applied For) 

FIFTH UMIT 

Renews original performance in case of transformer trouble in 
149 model*, makes of high powered radios, other than the 
1377 models which can be handled by the 4 MULTI-TAP 
power units in the Service Engineers Emergency Stock. With 
these 5 units you can give immediate service on over 95% of 
radio power unit troubles. 

FREE for the Asking! 



No. 1881 

7-2IL.. 
or 7 - 2 1. 
3.". M. 



.1.3V- 



7..'{. r i Ainp. 



. .1100 

.V. _M_A_[L_THJ_S CO _U_P_0 N_ _T_0 D_A_Y ^ 

GENERAL TRANSFORMER CORP.. 504 S. Throop St.. Chicago. " <3|L 



firnrral Itulletin No. 3 listing 1526 
hkkIMn of rsiUlo. In whlrh urn* of the 
Mulu - tap unlu'rsals ran be used 
for replacing power « ransfonner in 
trouble to restore original perform - 
am-e. Bulletin >liow. elertrhal Char- 
acteristic*, mounting dimensions, price, 
etc.. of each unit, for 1H» V.. »>o cy.. i 
220 V.. m cy.. and 110 V.. 25-40 

COUPON 



....2.5V 11.- 1 
....3.mV -11.7 ' 
....3.3V— 3.11 ' 

:s.ov — 2 •» 

7.3V •■!.:» 

. ...7.3 V— 2.3 
...13.WV— 1.25 ' 
\. c.t. nt 150 M 



Seinl nitt nhlmut charge General 
Multi-lap l'iiher»al power unit*. 



504 S. 

Bulletin 



No. J and address of nearest distributor where I c.n 



Street 
rliy . 



piiy wiros to insula to tho towor from ground 
ami to break up the >riiy wires so that they 
could not distort the pattern. All <-i«ht guy 
wires fasten to tho tower near the eenter at 
which point the tower is ft. across. 

"By actual measurement the iisr of this 
antenna with the previous ."►<> kw. transmitter 
resulted in an average improvcrnent of 40 per 
rent in signal strength ;md in most «-nsrs 
el itni nated* "distortion" fading as well as 
moving the primary lading zone out a omit 50 
per rent. 

Summary of Features 

"To summarize some of the outstanding 
features of the transmitter I want to point 
out : 

(1) The normal carrier delivered t«» the an- 
tenna is O.o-mogn watt i.'mio.oimi watts >. 

(2> Ion p»-r vrnt moilulatioii of this n..~». 
megawatt is >»htaitied. 

("►I Tills moans that 1» megawatts of power 
is radiated at peaks of modulation. 

(4) An average of l.soo kva. of power is 
required. 

<•"») The frupn-ney efuiraoteristie of the oii- 
tire transmitter is flat (within '2 dh.i from 
,'Hl to lO.IMMI eyeles. 

(0) The total A.F. harmonics do not ox- 
eeed Kl per eent up to l>."» por eent modula- 
tion. 

<7> The U.K. liannonie radiation is so low 
that at nay point the hariuonii-s will not In- 
greater than 1/100 of one por eent of the 
fundamental. 

(K> I Certifier filaments wliieh riMpiire 3n 
ndnutes to heat up are turned on hy a time 
eloek: spare tulies are kept hot at all times. 

<!>► The starting control system will start 
the entire transmitter automatically in proper 
sequence and with proper time delays, if de- 
sired : or individual control of any part of 
the sequence may he oldaiued hy switches on 
the control console. 

i HO In case of momentary failures such as 
arc-overs or tuhe flash which can he cleared 
hy removal of power, the transmitter i* auto- 
matically re-sturted in about 1/o-second. 

(Ill In ens** of failure requiring attention 
the unit containing the failure is automatic- 
ally isolated and the transmitter automatic- 
ally re-started in ahout one second and con- 
tinues opera t inn at sliirhtly redm-ed power. 
All dangerous \ oil ages are removed from the 
isolated unit allowing engineers to get in and 
make repairs, und the unii can then he auto- 
matically reconnected in a fraction of a 
second. 

(12> There are over 50 tons of A.F. trans- 
formers in the transmitter. The modulation 
transformers themselves weigh almost fifty 
tons and contain l.loii gallons of oil. of 
course, they ar- hy fur the largest in the 
world. 

(1.*i) A r»."0 nif. A.l«\ coupling condenser js 
used in the modulator. 

(141 A 2<iO inf. filler coin I. -user is used in 
the main plate supply. 

(15) Air at the rate of 22. "00 cubic ft. per 
minute is circulated for cooling various parts 
of the transmitter. 

(10) For tuhe cooling. 500 gallons of dis- 
tilled water and "uo gallons of city water are 
circulated each minute, a 75 x 75 fr. spray 
pond is used for cooling the city water so 
that it may he used ov«-r. This, in turn, is 
used for cooling the distilled water hy means 
of a heat exchanger, oil a hot summer day 
I he makeup water required to make up for 
evaporation alon. is 2S.nou callous a day. 

(17> 4'lnss It A.F. amplification capahlo of 
delivering over 5mo kw. of A.F, power K used 
for high-level modulation. 

(IS i A speeial concentric type transmission 
line is used to transmit the u.F. |muvr from 
the transmitter to the antenna. 

(1!H A 0.5S-wave vorri. al radiator. S:10 ft. 
high is used as an a tit < -una. 

What Will Happen When Super-Power 
WLW Goes on the Air? 

'•As to the results m" tie- o..-. m e-a watt 
trrnsmitfer we es n maki» ihe fidlowiuv pn- 
dictions hased on our previmis studies. 

"i'ousideriiitf |>< \wr in« r< a>» > alone and ig- 
noring' for the moment the i in -r-:i «..-<] etli< i.«ney 
of tlie vertical ridiator which lias aln»n«ly 
Imh'h realized on the ."n kw. WlAX traustnit- 
tei. flu* signal strength of 50o kw. WLW will 
Im' times as mphiu a*« previously. Therc- 



RADIO-CRAFT for FEBRUARY, 



MILES SOCKET MIKE 



iPnt, t*cnt!i /)^tr/fl/W Ml LEV) 

A microphone which plugs into the light 
socket and which reproduces speech and music 
m your own radio from any place in building 
without wires. Clear, powerful, instantaneous 
reception at your disposal — anytime, anywhere. 
Details on request. 

MILES SOCKET MIKE CO. 

Dept. RC 

244 WEST 23rd ST. NEW YORK, N. Y. 

We repair any make microphone 

quick delivery. 



1934 



Complete Kit of Parts 
to Build the 5 Meter 

TRANSCEIVER 

This low price is for parts used in 
the construction of the $-j r- /^r- 
"Transceiver" only* Mi- I 3»V3 
crophones, Phones, Tubes, Batteries 
and Battery Box can be furnished 
at correspondingly low prices. 

BLAN, The Radio Man, Inc. 
I \77C Greenwich St. New York, N. Y. 
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fore, wherrver WLW 1ms bron wHI rrn'lvwl, 
the iiKToiiw of X% ilnnn will not !*• iminIhi- 
larly notiiinlilc ;is there will Iw no referi-iire 
level mill tin* reeelver volume roiiirol will 
need to Uc retimed only slijihily. However, 
where the WliW signal whs roiiiniinihle to 
noise or sintir levels, i In- ineresise will per- 
mil sjilisf:i<-|iirv reee|>lion in s l' ih * nf tm ' 
noises. .MilnMijrli the sisriiil slrenjrili :it mi.v 
nivnii imlnt is niil.v ini-ronsiMl :;jr. per rout, 
tin- an>.i covered hy :i sitfiinl down to tiny 
predetermined vjilUf will In* iiicmined H«»" 
per rent, with :i corresponding Increase in our 
potential audience. 

"Mr. I'rosley hns continually end«nvored to 
provide mil lo' programs particularly to ilio 
pi eat imtiiluT i»f people in small towns and 
rural communities whirh do mil have a hitfli- 
i|itn1it.v lir«»:iil«'sist stfitioti close ti> llicni. With 
this in miiul. we plnn all of our i-fforls toward 
serving tin- greatest nnmhcr of people ntnl 
, iiriimlarly those not served l»y lorn I sta- 
tions. In other words. irr tirr /§faritnt a tlvfi- 
mite niluv u» our ttwuHttttrif vitrrritttw Very 
few stations siro lining this ami this fact i> 
our just iticat ion for tin- increased power 
whirh we an- now* trying to gel. 

"To those who may he alarmed ahoiu local 
ldankctiug nniy 1 poitil out thai tin- increased 
signal over the previous value is tin 1 same as 
the increase when we wont to ."in kw. from 
kw. There wjis eonsidcrahlo alarm at that 
timo over tin- hlaiikciiug ami as everyone 
fmmd, it was noi al all serious. In tln- 

lncanlinic, receiver selectivity has 1 u greatly 

improved ami irr v.rfnct vrvu fi n er rowfthtititx 
when we iro from r»ii kw. to mini kw. than 
when we wont from kw. to k. Another 
point to im-nthm is that tin* signal strength 
over most of t'incjiimiti with ."on kw. will he 
in general loss than tin- signal strciiglh of 
WKItt 1 now located in Walnut Hills! This, 
ot course, is due to the difference in distil nee." 

(The tendency toward higher and higher 
power in croadcasting i ransmi Iters is clearly 
shown hy this new WI.W we wonder how 
high the power will he iw mined iM'fnre the 
apex Is reached? A**ttritttr Kttitufl 



RADIO SHORT-CUTS 

(Continue*! from !*«//«* A08 ' 

the Ptator and rotor plates in the same rela- 
tive horizontal and vortieal positions, when 
mottnting. 

This 2-gnng midju r et ( trimmer i condenser, 
*\ rig. ran he Hummed on the side of the 
hit: tgatigedl tuning eomlenser. or directly 
behind the panel. I'sc a very small f;rndu. 
aied dial lor, even n small knob with pointer 
arrow will answer the pur|Mise». 

UkIiik a good oseilhilor, realign the U.K. 
nnd den-etor at 1.4ou kr. hy slightly diM-resis- 
inn the trimmer eotnleiisers ithat is. tin* ones 
that were originally huilt-in at the factory). 



IMPROVING THE "OLD" 
RADIOLAMP 

F. T. Oliver* 

IN your May. \WA issue of U.\|iio>< a u.\FT you 
have shown the eousl met ioti of the Bo- 
rn lied "liadiolatnp," the ih'si^n of whic h surely 
is novel. 

However, hy eon ueel in^* an S.IM».T. >witrh 
in pliiee of the set swileli. as shown hi Kip. 4. 
the switch in the lamp socket may he used as 
the master switch ln»th for the radio and 
lamp. This permits the lamp to be used 
alone when desired. 

A.F. OSCILLATOR 

Donald Slattery 

I ll.WK a circuit I Fte. i for an A.K. oscil- 
I lator that drives a slue wave output. It is 
excellent for use on hridizes in determining 
toni'/alioii constant, inductances, capacities, 
ele. 

It Is an excellent use for old audio trans- 
formers. The poorer the transformer, the 
better the results. l\y usin^ hi^h-^rade trans- 
formers I have sueeeeded in producing waves 
as slow sis one cvde every two seconds. The 
on I put is fairly la rue. 



BOOK REVIEW 

AIRCRAFT RADIO, by Myron P. Eddy. 

Published by The Ronald Press Co., 

New York, X. Y. First edition, 6x8% 

ins., 284 pages, 68 illustrations, cloth 

covers. Price, $4.50. 

This is the tirst book on this subject that 
we have had Hie pleasure of reading; it is an 
excellenl volume, well prepared and covering 
the subject in n complete and concise manner. 

laenietmnt l-Mdy. the author of tin- book, 
has spent years teaching radio in the naval 
aviation txroimd schools and later at com- 
mercial n via lion schools. 

The volume starts with a very useful In- 
troihii-iion to Die fundamentals of eleetrii ity. 
including the elementary principles of mailer; 
electrons: currents: circuits and conductors. 
The vacuum inhe and ils use in radio reeeiv- 
inp and iraiisiuittitiii cinulis is explained 
fully and simply. 

I'olloWllltf this is a detaileil description of 
various types of radio lelejrrnph and H'leplnnii' 
tinusmi iters used for aircraft work, liadia 
receivers ami their associated equipment arc 
tfiven plenty of consideration, both iti the 
huiL'-wave and short -wave aspects. 

tine of the most promising functions of 
riidio in aviation is the part it phtys in iinvl- 
iratimi: Unit is. the use of radio licaeons, 
radio markers, aurul and visual rausrc bea- 
eons, the deviometer and other similar in- 
struments. Lieutenant Kddy's doscriplion of 
tln-se units mid Iln-Ir np|iiinitiinis shows a 
clear and comprehensive uuderstmiiliutf of 
their cb'si^n, purpose and tipidication. 

Auvone who has Installed radio seis in 
automobiles has a vmrue inklinj: of the diffi- 
culties normally encountered in successfully 
installing radio equipment in airplanes. Chap- 
ter S in this book explains these difficulties 
and also includes a detailed description of the 
methods of overcoming them. 

Tin- final chapters of the book cover the 
ifovernmciil regulations pertaining to aircraft 
radio and a tflossery of terms and symbols 
used in radio work. 



Another Big Boom In Radio . . . 

PUBLIC ADDRESS INSTALLATION 

It's a Money -Making Field 

Here i» a new edition to ih* RADIO-CRAFT Library Series— ii'i a book which shows 
radio men how to really make extra money in a fast-growing field, allied to radio. In 

public address work unlimited opportunities arise it's practically a rejuvenation in radio. 

Know the facts about public address equipment and get your share of business. Get a copy 
of PUBLIC ADDRESS INSTALLATION AND SERVICING, by J. T. Bernsley— it covers 
modem methods of terricing and installing public addrett equipment. 




PUBLIC ADDRESS 
INSTALLATION 
AND SERVICE 

Modern Methods of 
Servicing and Installing 
Public Address Equipment 

by J. Tr Btrnslmy 



"PUBLISHED BV~ 

^tBNSfWCKI^BUCAT^^ 



AUDIO AMPLIFIER FUNDAMENTALS— 

lutrotiui i Ion ; hi-i u^imi w l>i>e« or uni|il iflrat Um 
-iraii-furiiitrr miiidliiK. n*#l»unrf i-nintliiiit. 
|hcI;iimv riMiplli»it. |m*H*|iull ami mi -i^tlaiki'iiii- ; 
N«»w Term* an<i Tl«'tn> — i'Iji^j. A sun [»liti< atloii. 
i'la<s It Hitiphtli-iitiiin. Voltiiup miiplilU'r: I'lmt-r 
Hinplitii allmi: l*ri'-nitiplill«T. 4".irl»nn inlrmiilK»IH-. 
rnii<1f|!>t>r nilrrti|»luitif . Klliliun or »rt» ll.v liiirm- 
pliune : I'onev Su|ifi|> IU'i|uirriiH<iit«- Fi>r 
A. Kor fla*< H. 
PUBLIC ADDRESS AMPLIFIERS— 

St iiml.inl InMMllutinn- l' a ««tt pllller. 7 wait 

amiilllier. 1« w.itt iimiiliflt'r. ir> «alt uiitplltter. 
I'll watl mnpllfler. wait amplirlf r. 4i» wiilt 
at |>llti«>r. Tin »hII alnnlHIer: S|*ei-lal Installa- 
tion I'rtrtahle *'> volt o|M'ral*<l ainplttlfr ; M«- 
Utlf-u-e aintdirtor. 1"! mitt lUmll»-«'Nrtl. At'- 
IK* and li will aiii|tlltU<i , I'rc-unijill f\vr (I A&ge, 
*! >tHKf. '{ >tat:e» 



A BRIEF SUMMARY OF THE CONTENTS 

INSTALLATION INSTRUCTION— 

\n.ih7.inK UeniilwiiM-Min; K«'si inetlMiiU for in- 
^atliiiK liiiiimr. ouiiiiNir; MHhotK for minimi** 
Inii "luittl" or mimIIii o-*«-i Nation pn-M'ni attrr 
|ii«tallinu; Snoakt-r In.lallation ihom 1>1*, baf- 
fle ivpri; tJem-ral in>irn«l Ions ami lllms. 



M.»w to ,ur\ey ami nnalyw an mulliurluiii 1»r 
nvrH.oration time *lih mnnula*. ami mrrt-il 
imtlMKl for ireatniMii; <»iart mUIi aliM»rpllon io- 
vtTi. lent, nr tlaril irratlim material. 

SERVICING— FORMULAS— ^ 

Miimhli-mf* li-Hriinn. romlenser. rlM»on or irlm-- 
itv»: Kiirtimlar -InibH. meatilnK ami n>r. *•* J- 
,Hl i ,t|.„t overall aialln «■!■». Ulstortlon In amfll- 
Her: 4'nm-lti*ion. 



64 PAGES —6x9 INCHES — OVER 50 ILLUSTRATIONS 

jItM* tnMik may hr Ihu.kIi! In mmMnal ion wllli oilier h.oks In the KAIHO-CRAFT l|u.. 
••^.l I.ll>rar> Seriei >i*« imite 5»«» foi rumiilcte detail* of the other lMN>k». ir 

GERNSBACK PUBLICATIONS, Inc. 96-98 Park Place, New York, N. Y. 

G ERNSBACK PUBLICATIONS, inc. 96-98 Park Place. New Verk. N. Y. 



Name . . 
A<lilres> 
City ... 
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AIRPLANE RECEIVER AND 
5 METER TRANSCEIVER 

(Continued from payc 41>7) 

wired as shown In Fi^. 21 >. Note that the 
socket iiumiHmt of tin* xcpn ra l»k» connector is 
connected to the buttery container. Tims, it 
is impossible to short-circuit the live termi- 
nals while hamlHiu* tlie container at anv 
stairo of the transfer. The battery container 
was eon vcu irmly located in the pilot's com. 
partnieiit, while the remainder of the <Hjnip- 
ment. as i I Inst rated, was loeated in the berth 
or rear eotnpartnn«nt. 

The rear of the sub-panel is supported l>y 
a bracket to prevent the timing eontrol from 
binding. 

Initial tests of the apparatus indicated that 
the rltfid mounting of the transceiver resulted 
in A. P. modulation at certain motor speeds 
winch tended t<> break up the voice freanen. 
eies. The liw-rubber mounting eventually 
selected to overcome this condition was some- 
what of an improvement over the arrange- 
ment shown in Fits, 15. The live-ruhher strip 
was folded over a short piece of wood to 
form an inverted l\ A second piece of wood 
was placed as a cleat across the live rubber 
and screwed to the woodwork of the airplane- 
the tirst piece of wood prevented the live 
rubber pulling out of position. The other end 
of the length of live rubber was terminated bv 
a clamp which oit Into the rubber and held 
the two ends of the U: a second cleat at this 
end of the length of rubber held the rubber 
in a stretched position. Two of these vertical 
lengths were used : it was then onlv necessarv 
to drill through these vertical strips and bolt 
the transceiver to the live-rubber strips. 

(Microphone springs proved quite suitable 
for mounting the transceiver in the refueling 
airplane.) ° 

The range of this transceiver has not yet 
been determined; however, this type of in- 
strument is capable of covering quite a dis- 
tance, depending upon individual conditions; 
preliminary test? resulted in good telephone 
conversation over a distance of a few miles. 

The circuit of this transceiver or combina- 
tion transmitter and receiver is simple in the 
extreme. In fact, it in some respects pre- 
sents but few fundamental new features, 
the basic circuit having appeared a number 
of times in IJST magazine. Oscillator VI gen- 
erates the r.fi megacycle or r. meter signal 
winch in the T. position of sw.2 is modu- 
lated by the .\.F. output of V2 : at the same 
time, the headphones, plate coil, LT,, and re- 
sistor H2, the bias resistor for VI, are short- 
circuited. In the receiving position H„ V2 
becomes effective as a generator of a super- 
audible frequency which is then superimposed 
on the circuit of VI. thus producing the 
super*senslt i ve snpor-regeiiera five receiving 
circuit with which the readers of Uaoio-C«\ft 
are familiar f IUiho-Cicaft. August 11>31, page 
00, and October H»3I, page 4,4 »2) 




Flo. F 

The interior of the dual-range receiver. 



The rushing sound normal to super-regen- 
erative operation disappears when the trans- 
mitting station is tuned in. A tiny adjust- 
ment ou either side of the correct* position 
results in distorted reproduction and greatly 
reduced volume. The operator must have at 
least an amateur license in order to operate 
this transceiver. 

Courtesies 

The authors wish to extend their apprecia- 
tion to Mr. Harrison 'Harrison Kadio To.), 
who assisted in the design of this installa- 
tion, and to Mr. Ulan t limn, The Kadio Man), 
both of whom contributed freely to make the 
installation a success, other equipment sup- 
plied for the duration of the ilight included 
idctograph microphones: Trim m headphones; 
and I'nl vernal I Universal Microphone Co.] 
transformers. 

Mr. Joseph n, Kraus supervised the shock, 
proof installation of the transceivers: Mr. 
ffcorge \V. Shnart installed and tuned the 
short-wave antennas. 

Our story would not be complete without 
mention of Mr. Henry \V. Huberts, Aviation 
Kditor of ItAOiO-CitAFr, without whose co- 
operation it would not have beeu possible to 
obtain tbe quick action at Floyd Itennett 
Airport. New York, and at other points which 
enabled us to design, construct and install 
the equipment in one week. 

The writers are at the service of anyone 
wishing to duplicate this equipment. 



List of Parts 

One Ham mar hind Star variable condenser, 50 

mmf., 7 plate, CI : 
One Hlan suppressor-frequency coil unit L4- 

Lo (made as per Fig. 2B) ; 
Three 1-ft. lengths Xo, 12 round buss bar. to 
make colls 1.1, 1.2 and L." (made as per 
I'ig. 2A) ; 

Two Universal microphone transformers tvne 

007 n, I'll, T : 
One special k.F. choke (made as per Fig 
2C), K.F.O. ; 1 h 

One Poly met midget mica condenser 100 
roinf,, t'2 : ' 

One Polymet midget mica condenser. .001-mf. 
05 ; 

Three Polymet midget mica condensers, .00°- 

mf„ OK. 04, 00; 
One Lynch metallized resistor 50.000 ohms 
Vs-W,, Itl : 

One Lynch metallized resistor, 2 megs.. *A-W 

U2; " " 

One 0&H S.1\S,T. rotary snap switch. Sw.l : 
One Yaxley JHeaf rotary snap switch, Sw.2 ; 
Six insulated tip-jacks, color-coded to suit: 
Six insulated plugs, color-coded to match tip 
jacks : 

Two 4-wire color-coded cables for power 
supply ; 

One Kby 4 -prong cable connector, for power 
supply : 

Two Xa-Ald 4-prong wafer sockets, for VI 
and V2 : 

One Crowe panel-mount vernier dial, for VI ; 

One bnkellte rod, 4 x U-in. in dia„ for ex- 
tending Ol control ; 

One small flexible shaft coupling, for 01 : 

Three small bakelite knobs, for #-iu. shafts; 

Oue Hlan aluminum shield box, 0x7x1 in 
long. 

One Hlan aluminum battery box. 4% x 5 x S 
ins. long (an additional battery box is re- 
quired as a replacement unit in replenishing 
the power supply) ; 

Two Hlan aluminum siuVehassls brackets, !»% 
x i>% Ins.. cut to suit ; 

One Hlan aluminum plate for sub-chassis; 

One Triuim headphone set, featherweight 
type : 

One Hlan pair of sponge-rubber ear muffs; 

One Oietograph type AH-50 damped single- 
button microphone, with push-button; 

Two Harrison Kadio type 804 tubes, VI, V2 ; 

Two Oeneral Dry Battery type V-KOAA 45 \\ 
"H" batteries, for plate supplv ; 

One Hurgess No, 5540 7% V. ""0" battery 
with pigtail negative lead, for "mike" cur- 
rent : 

One No. 0 dry cell, for "A" supplv; 
Miscellaneous hardware, angle brackets, etc. 



* Duplicate the List of Parts for the com- 
panion transceiver. 



Behhui^PomMET 

JradeMark^ 




Many leading manufacturers, in both the 
radio and electrical industries, have come 
to recognize in POLYMET Products that 
quality, so essential to dependability. 
THEIR ENGINEERS DO NOT GUESS 
— THEY KNOW. 

The successful service man does not 
guess, he knows that the use of POLYMET 
Products in replacement work is his guar- 
antee of satisfaction. 

Polymet Condensers 

ELECTROLYTIC 

Wet and Dry Types 
PAPER 

Pe»Tite Tubular 

Hi-Volt in Cans 

Uncased Sections 

Oil Condensers (Transmitting and Industrial 
uses) 

MICA 

All Types — Midget sizes with lugs or leads. 
Large type for industrial uses. 
TRANSFORMERS 
WIRE WOUND RESISTORS 

Write for new 1934 catalog now in 
preparation 

POLYMET 

MANUFACTURING CORP. 



835-R East 134th St. 



New York. N. Y. 
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RAD0LEKC0, 134 Canal Station. Chicago 

I am a Dealer □; Serviceman □ 

I operate from Shop or Store □; Home □ 

I own the following Test Equipment . 

My training and experience is 

Name , , ....... U1 . 

Addres9 „ , , 

City , r state ... 



RAD0LEK - CHICAGO 



World- WideTwoTubeShortWaveReceiver 

12.500 Mile reception rec- 0 a 7^ 
ord established! Tunes $/| • / D 
from 15 to 200 Meters. 
Gets foreign broadcasts. * 
p°'l^ fslls, airplanes, amateurs, eic. 
imtECTl Complete KIT (no drilling) 
w\\h clear Instructions to build this 

remarkable 2 tube receiver $4 75 

Dry cell or AC model. 
Send $1.00. Ilalanee C.O.D, Satlsfac- 

tlon Guaranteed 1 NOT a toyl 

NOT an attachment! A REAL, complete, all -wave receiver 
Harrison Radio Co.. Dept. R2, 142 Liberty St., NYC 
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ATTENTION SERVICE MEN! 

The Ideal Spraying Outfit for all Kinds 
of Commercial and Professional Work 





COMPLETE 

Formerly Sold 
for 



Mounted on base with three 
hall hearing rollers. Shipping 
weight of complete outfit, 65 
pounds. — — 

This is the ideal outfit for alt around spray inp work wherever current is available. 
With this electric spraver von can spray paint, varnish, duco, enamel, lacquer, 
insecticides etc., with the speed of five men. You can move it from one room to 
another with ease. Siniplv insert plug into electric socket and this marvelous 
machine is readv to do a man-size job— ami do it efficiently. This electric portable 
sprayer saves its cost over and over again on your own work. It will make money 
for you doing jobs for others. 
This outfit comes completely 
equipped, nothing else to buy. It 
includes the following equip- 
ment: GV full-liquid pressure 
type adjustable gun. Non- 
clogging nozzle. Fan and round 
spray tips. 10" spread. x k H.P., 
HO volt, 60 cycle AC motor. 
Air filter tank. Kellogg Air- 
Cooled Compressor, size l% x 
l%, Connectors and 15 ft. hose, 
plug, cord and five spray jars. 

Price of complete outfit with gun $24.50 

Price of outfit without motor 19.50 

Price of spray gun only with five jars . • J VS 

(This spray gun a lone is va lued at 520.00) 




Kellogg Air-Cooled Compressors 
at iesn than half priee! 

Nationally known for their exceptionally high quality We 
offer four different sizes at prices that represent the buying 
opportunity of a lifetime. All Compressors turmshed with 
,4 V" pulleys. 



Size Maximum Pressure 



i%xi% 

1x2^ 

2x2 

2'/ 4 x2 



75 lbs. 
100 lbs, 
125 lbs. 
175 lbs. 



Speed 

600 
600 
600 
500 



Motor 

V* H.P. 

'/< H.P. 
1/3 H.P. 
1/3 H.P. 





HEAVY DUTY DRILLS 

Heavy Duty %" Drill— 110 Volt Universal Motor 
An unusual Bargain ! Regular price $22.50 

Our priee 



We Have No Catalog— Order From This Page 



Be »ure to "ate shipping point if express or freight is not in your town. Enclose bank 
draft, cashier's check, post office money order or personal certified check. No. C.O.D. s. 



WELL WORTH TRADING CO. 

Ill West Lake Street, Chicago, 111. 



RC-2 



1 enclose | for which please send me the following by Express collect: 



Name 
Address 



.City State 
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The J^adiO fg&ft Library Series cavers accurately 
every branch of Radio— and thoroughly* too 



Presented on this page are the new books of 
the RADIO-CRAFT LIBRARY— the most com- 
plete and authentic set of volumes treating indi- 
vidually, important divisions of radio. Each book 
has been designed to give radio men the oppor- 
tunity to specialize in one or more of the popular 
branches of the industry. The material contained 



in these books will increase your knowledge; you 
wilt find them a real help in your work and they 
will contribute to your money earning capacity. 
Read these books during your spare time at home. 

The authors of these books are well-known to 
everybody. Each one is an expert radio man; 
an authority on the subject — each is thoroughly 



familiar with the field which he represents. 

This is perhaps the first real opportunity that 
you have ever had to build a radio library of 
books that are authentic, right-up-to-the-minute 
and written so that they are easily digested and 
clearly understood. Mail coupon below for your 
books. 



TO THE RIGHT 
WILL BE FOUND 
A SHORT RESUME 
OF EACH BOOK 



v> 



Radio Set 
Analyzers 

And How To Uto Them 

With Full Instruetioni and Do< 
leriptiom pf Sot Analyzers, 
Tube Checkers. Oscillators. Etc. 

By L. VAN DER MEL 

Tills book explains thoroughly 
the operation of set analyzers, 
tuhe checkers, oscillators and 
other testing equipment. For 
every radio man this book is ex* 
tremely helpful. It covers every 
Phase of testing and gives you 
valuable short cuts: completely 
Illustrated with photographs and 
diagrams to facilitate the use of 
modern testers. Recently reprinted, 



Book No. 2 

Modern Vacuum 
Tabes 

And How They Work 

With complete Teehnieal Data on 
All Standard and Many Special 
Tubes 

By ROBERT HERTZBERG 

MODERN VACUUM TUBES 
describes the fundamental elec- 
tron theory which is the basis of 
all vacuum tuhe operation, and 
goes progressively from the sim- 
plest two-element tubes right up 
to the latest pentodes and thyra- 
trons. It 19 written in clear, 
simple language ami is devoid of 
the mathematics which is usually 
so confusing. Valuable rrference 
charts and characteristic curves 
of standard and special tuhes are 
to be found, also diagrams of 
sockets and Pin connect ions. 



Book No. 3 

The Superheterodyne 
Book 

All About Superheterodynes 

How They Work. How to Build 
and How to Service Them 

By CLYDE FITCH 

There Is no more fascinating a 
subject in the large array of radio 
circuit* than the famous super- 
heterodyne circuit. Whether you 
are a Service Man or experiment- 
er, first-hand knowledge about the 
construction of superheterodyne re- 
ceivers is very important. The 
book on SuPerhetenxtynes gives 
underlying principles of their con- 
struction, right from the very first 
set made. 



Book No. 4 

Modern Radio 
Hook-Ups 

The Best Radio Circuits 

A Complete Compendium of the 
Most important Experimental 
and Custombuilt Receivers 

By R. 0. WASHBURNE 

It is fascinating to the experi- 
menter, or even to the up-to-date 
Service Man, to take a commercial 
set and to change It into one us- 
ing a famous hookup that is not 
found in any manufactured set. 
Many excellent circuits have nev- 
er been commercialized, but lim- 
ited only to home set builders. 
Thousands of ihese popular cir- 
cuits have been requested from 
time to time, and in this book 
we have included over 150 clr- 
culls. which Include the famous 
PerhJyne, Cash-ltox A.C.-D.C. 
Set and others. 



Book No. S 

How to Become a 
Radio Service Man 

How to Get started end How to 
Make Money in Radio Servicing 

By LOUIS MARTIN 

The ambition of many men in 
radio today i$ to become a first- 
Krnde Serrlce Man. It Is not as 
difficult as one might believe, but 
It cannot be done In a few short 
months. Following very carefully 
the adrlce of Mr. Martin. wh.i 
has dealt with the problems of 
thousands of Service Men, thl.i 
book deals very .arefully with the 
essential stage* in the prepara- 
tion for qualifying as a Service 
Man. 



Book No. 6 

Bringing Electric Sets 
Up to Date 

With Pentodes. Multl-Mus. Dy* 
namlc Speakers— Complete In- 
formation How to Modernize 
A C. O. C. and Battery Oper- 
ated Receivers 

By CLIFFORD E. DENTON 

In thla country there are over 
ten million electrically operated 
receivers that could be modern- 
ized — by placing in them new tybe 
tubes, new sneaker equipment and 
other modern Improvements. This 
business of improving old sets 
can go to the experimenters and 
Service Men If tiiey will quickly 
lump Into action. 



Book No. 7 

Radio Kinks and 
Wrinkles 

For Service Men and Experi- 
menters 

A Complete Compendium on the 
Latest Radio Short-Cuts and 
Money 'Savers 

By C. W. PALMER 

It often becomes necessary for 
experimenters and Service Men to 
call upon their memory for some 
short cut or radio wrinkle that 
will solve a problem quickly. In 
business, "short ruts" mean time 
and money saved, and to the Serv- 
ice Man "time saved" means 
money earned. 



Radio Questions 
and Answers 

A Selection 0 f the Most Impor- 
tant of 5.000 Questions Submit* 
ted by Radio Men Ourlna the 
Course of One Year 

By R. D. WASHBURNE 

There have been collected a wide 
variety of questions which have 
come Into our editorial offices dur- 
ing the past two years, and only 
those whose answers would benefit 
the majority of men engaged in 
radio have been Incorporated in 
this amazing question and an- 
swer book. A tremendously long 
list of topics Is treated. 



Automobile Radio 
and Servicing 

A Complete Treatise on the Sub* 

jeet Covering AH Phase* from 

installing to Servicing and 
Maintenance 

By LOUIS MARTIN 

Automobile radios are up fcnd 
coming, and someone has to serv- 
ice Ihera properly. It therefore 
behooves you to read this im- 
mensely important new book on 
the art of Automobile Radio. Tht. 
book is concise, and full of illus- 
trations, photographs, diagrams 
and hookups. 

A few of the really interesting 
chapters: Introduction; Automo- 
tive Radio Installations; Complete 
Descriptions of Commercial Auto- 
motive Receiver*; Servicing Auto- 
motive Receivers; The Ignition 
System; General Service Cnn.ilder- 
atlon<; Effects of Temperature on 
Power Supply; Conclusion. 



Book No. 10 

Home Recording and 
All About It 

A Complete Treat lie on Instan. 
taneoui Recordings. Miere* 
phonos, Recorders, Amplifiers. 
Commercial Machines, Serv- 
icing, etc. 

By GEORGE J. SALIBA 

If there Is one subject thai 
is fascinating to every radio 
man. it is that of Home Re- 
cording. Of course, this volume 
is not all on "Homo" record- 
ing, but the information con- 
tained therein is important to 
commercial radio men. studio 
operators, engineers and others 
interested in this phase of ra- 
dio. 

The art of recording and re- 
producing broadcast selections is 
becoming more important every 
day to radio men, experiment- 
ers and Service Men. Equip- 
ping dance halls, auditoriums, 
churches, restaurants and homes 
with public address systems and 
amp Utters brings many extra 
dollars and often an excellent 
income. 



Book No. II 

Point-to-Peint Resist, 
ance Measurements 

The Modern Method of Servic- 
ing Radio Receiver* 

By CLIFFORD E. DENTON 

Of the difficult problems which 
Service Men face today when 
repairing receivers, the greatest 
Is that of replailng proper re- 

ftietanee valuee in aete. Thie talk t 



Ucturerg of many etanderd eeta do not 
D»ee thu information on to Service Men. 
In Una mw book radio men will find the 
information needed to quickly hlace a 
if f n • M >"" ! »1 operating condition, 
litis book euia m hair the time unually 
requlred to ndjuai the average eel. 
Sufficient aPace hae been devoted to the 
elementary problem* and the theory of 
electricity aa it u applied to reaiatanc* 
m«wii*tne«ta ». that the Service Man 
will nave a eomprelie naive idea aa to how 
to overcome rhia problem. 
Uelow you wgl find a partial bet of the 
content* which will appear in tfaia saw 
book. 

INTRODUCTION. Advantage* of Re- 
aiatance Measurement Method «f Rere- 
t. ,n *.*°. r Work; Baaic Prineiplea; 

Method* of Reaiitnnee Meeauremaitt; 
Keiitatiira m Radio Receiver* and Am. 
plivre: Point -to- Point Reefateftee. 
Meaaurementa in Typieal Radio bet 
u»in« Ohm meter: Heaiatanee Meaetir*. 
rnent* uainc Modern Teater: Routine 
Teatin* where Circuit Diagram it Avail, 
able nnd wher«> Reaatnnce* are Known; 
Routine TVetinc whiera Circuit Diagram 
la Not A v.i liable and where Reeietance* 
are Unknown: the Relation of Volteee 
Tratinr, Mefhoda to Resittance Meaiure- 
ment; APPENDIX. Heeiatence Chart* 



ALL BOOKS VnL ^ i •« «.* new RADIO-CRAFT LIBRARY- are all strictly up-to-date. an d written by men who 

VTVTfftrWw ??n n , * t *, u,,,ect, V. T ° ,um « a » 4 al - "'J, 1 ' 0 "" 0x9 Inches, and contain on an average of 50 to 

UNIFORM 11° " ltt *» r * l0 »». , Each book Is printed on fine book paper and no expense has been spared to make it 

w * %iT1 * n outstanding value, tor Us editorial contents as well as from tbe mechanical standpoint. 



Big Discount 
to You 

In order to make It pnsslhlc for everyone to buy these books, 
the fifty <50> cent price has hecn made uniform for all vol 
umcs. You can buy these books separately, but you should 
take advantage of our Sheelal offer . 

When Five (5) Books or More Are 
Ordered 

Deduct 20% from Your Remittance 

Simply fill In the coupon at left, and mall it to us together 
wuh your remittance. Checks, stamps or money orders 
accepted. 



Clip Coupon and Mail Today! 



GERNSBACK PUBLICATIONS. INC.. 96-98 Park Place. New York. N. Y. 

I have circled below the numbers of books in the RADIO -CRAFT LIBRARY, which you 
are to send me. and have deducted for ordering five (5) books or more. I have Included 

my remittance in full, at the price of 50c each, when less than fire books are ordered. 



The amount of my remittance Is.. 
Circle numbers wanted: 1 



(Stamps, checks or money orders accepted.) 
3450789 10 11 



City 



RC-28-1 
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JAPANESE, ROSE BUSHES 



The Wonder of the World 

Japanese Rose Bushes bloom all the yaar round. Just 
think of it. Six weeks alter planting the seed, the plants will 
be in full bloom. It may not seem possible, but we posi- 
tively guarantee It to be so. They wilt bloom every 
en weeks, Summer or Winter, and when three years old the 
bush will be a mass of roses, bearing from five hundred to 
a thousand roses on each bush. The flowers arc in three shades 
— white, pink, and crimson. The plants will do well both in and 
out doors. We guarantee at least three bushes to grow from each 
packet oi seed. Price, 10c packet. 3 pkts. for 25c postpaid. 

Chinese Fragrant Tree Fern Weather Plant 




Jast Introduced: noted for 
It* rapid rrowth. An <-x- 
ceptionallr pretty orna- 
mental plant . Foliairela rich 
dark sreen. Forms grand 
pyraml.ial b unties shout 
b feet h'«h. Itraneh«» very 
d« Kir able for decorative 
purpom-n. erreaiha, etc. 
»a.dt 15c Phi,, 9 tor 40c 



NATURE'S WEATHER PROPHET 

liy myaterioun chanitre that take 
place. thia remarkable plant acCu* 
. rate I y forecaats the weather 
} many hour a In advance. Will 
anywhere all tha rear 
>und. An intercatin? houee 
plant. Bears larva, fragrant, 
pink, butterfly *hape rlowere. 
la, 16c packet. 3 tor 40c, postpaid 



GROUND ALMONDS 

Amaxinoly Prolific— Easily Crown From Seed 

The Ground Almond has a flnvor that is MOST 
EXCELLENT, reflemhling the cocoaont. The 
meat is snow white, cohered w ith a shell or akin 
if brown color. It grows clnae to the surface 
and anything from 200 to 300 Almonds may be 

expected from i» tingle nut. There Is no trouble whatever 
In growing an v where and In any kind of eoll. Mar be planted 
amy time, end in eight or ten wrka from time of planting 
you will have an E.VORMOUS CROP of tha MOST DELI- 
CIOUS ALMONDS YOU EVER TASTED. lie Pku 

Chinese Cabbage 

Novelty from China 
' ao<3 should be 
grown Id every 
K&rden. 8eem» to 
be a croflB between 
Celery and Co* Let. 
tuce. Flavor ia 
more mild than any 
ether cabbage. Can be •arvaxl 
on the table and eaten raw or 
cooked like cabbage, epinoch or 
lettuce or made into salad. 
Growa very rapidly, eaay to 
cultivate. You can create quite a sen* 
Sai.cn by cultivating this remarkabla 
novelty. Sirii.ISc packet. 3 pKte. lot 40c. 





TREE OF HEAVEN 







Shoo Fly Plant 



mark able FIREFLY PLANT b^I'A 

Fllla the Atmoaphara with Fragrant Aroma 

One of the most rapid trowing vines known. Under favor* 
able conditions thia vine hn% been known to grow OVER 25 
FEET IN A SINGLE WEEK. In a very short apace of time 
Indeed the Vine ha* climbed to a areat hebjht. andia covered 
with IMMENSE FLOWERS, from 6 to 7 Inches In diameter. 
It la. Indeed a rre.\t novelty, for. unlike other plante. the 
flowers OPEN IN TUB EVENlNd. and remain open until 
about noon tha following day. In dull weather they will re. 
main open all day. It la a mast INTERESTING SIGHT to 
watch tho opening and closing of the flowers as the elouda 
appear and dmpeme. Aa the flowers open the* give forth 
the moat DELIGHT* UL AROMA and the whole atmoaphere 
around ia full of acented fragrance. It Is always the object 
of favorable comment, and much curiosity la aroused by peo- 
ple passing 1 at night time as to the cauae of the charming 
aroma frequently stopping In an endeavor to satisfy their curiosity PRICK. 
1» CCNT* Packet, two Dsckata fat J5 CENTS. POSTPAID. JOHNSOJj SMITH & CO. 

TheGreatWonderberry 

• A loaclaua 
berry that may 

■ be Crown and 
ripened from 

, aeed in any 

■ soil or climate 
L In 3 mentbi. 
: Tha flavor la 

floe and un. 
surpassed for 
eating raw, cooked, canned or preserved 
In any form. The fruit ia blue. black In 
color, and tastea like a luacioua, rich 
blu-Derry. One bush will produce an 
•normoua amount of fruit, yteldina (Trent 
- • ier.n of rtcb fruit all Summer and Fall. 
Peaks t, tOe. * ohts. for 25c, poitoald. 
f ha Oraal ||,~La. A ||«, Dils** • G netful HflUHCf 

jioantM urn Dm i a raim conumton mm 

Caally Grown From Saad Wintar or Summer 

Tha JaPanaee Umbrella Palm la • aemt. aquatic pUnt. 
It it eaatlr crown from seed either In a bowl of water or 
In very damp eoll. Probably the moat usual, aa well aa 
the moat intereetinz method, la to cultivate the Plant In 
a bowl or jardiniere Ailed with water, with two or three 
Inches of good cardan eoll at the bottom. The aeeda 
toon commence to cermlnate. and the plant ahoota up 

a a moat 

fraying. 
„1 of urn- 
We will 

•end a packers of this aeed. With full instruction* for 
Culture, for only IS* a* three Packet* for 40c postpaid. 



and > 



A very remarkable BoU 
Anicel curiosity you ahoulol 
have. Tli >u*h quite odor, 
less n iaaaid flie» will not 
rcmaimoe room where Hit 
crown. Bean very preity 
bloaum.; b loo mi summ.r 
Grows rapidly from aeed. 
S4XOS 15c pkt; 3 for 40c. postpaid. 

Banana Musk Melon 

Qui'a a cu'ioaity. 
Looks and emrlli like 
— a banana. Peculiar 

shape ai'i its delioietia flavor make it wall 
wofth your while cultivating. Flesh ie 
deep and of exquisite fUvor. Very hi|h 
pricea ure obtained in choice city mar Lata, 
aa hifh as a dollar eometimes ben c de- 
uiaacsd for oat ejafle apecir :en. Seeds 
tOc. 3 out j. for 29a. 





Perfume CACTUS FROM SEED 



Blank Cartridge Pistol 




xpresa only, 

goods, etc. 10c 



Thii iplaodid orna- 
mental tree i* a 
native of Chine* 
and ia called the 
Trea of Heaven, on 
■ceount of lie greet 
beauty. \ try 
hardy, thrivee ia 
eny soil, no matter 
how poor, sad 
trow* from Cto 10 
feet bilh Irons 
eeed the t ret turn. 
The ' 



{I • trend appearance, 
the tropica ean rival it for lawn decora* 
lion. Lara a pan idea of bloom, followed 
In eeeaon by great clusters of colored 
aeed pod*, make the tree a continual 
tbineof beauty, facial, 15c; 3 picfcjll 4Qt 



Plant 



ful acented ... 
grance for quite 
' a diatance. Causee 
coach comment." For houee or garden. 
Also valuable beceuee of rare 




Al ^? rT"T it WMnt lft ,M "t Ttr ?+v just sproutlna*. Packet. 10 cents 

OlAda f rom It. »MD».10aaW.. Jisrzac. | nrM achate for 25 Cante. ooeioale 

GIGANTIC pfliKa BUTTER BEANS 

THE NEW EDIBLE VEGETABLE WONDER 

Grows to an astonishing ene. the Beans meaeurinJT 
from 3 to 6 feet long, and weigh in a; ins thins: from 
10 to 16 Iba. and even more. One Bean le eutTiclent 
for a family for several mesle. Very palatable and 
rich in nutritious materials. The dellcete Butterr 
Flavor le much appreciated. The Vines are eeeily 
grown, very prolific, and a moat welcome and val* 
uable adjunct to your garden. Try them: you will 
find them the moat dailcloua vegetable you heva 
ever taeted. Imported direct. Unobtainable flee, 
where. Sample packece of Seede with full dlrec- 
tione for cultivating and cooking. 25c. poetpela. 





Kudzu Vine 

Most rapid prowlog 
loe known. Will Brow 
20 feet In one week. 
Luxuriant foliage, 
lovely purine 
flowers, very fra- 
grant. Nothing 
o equal it for 
ihade imrposesand 
, — quick growth. 
ISc packet. 3 fer 40«. 




REVOLVER STYLE 



MADE 
IN 3 
SIZES 

Thrix> new models now out 
isc?50cand*1.00. Well 
mude and effective. Mod- 
elled on pattern of latest 
tyiw of Revolver. Appear- 
ance alone enough to scare a burjrlar. Takes 22 Cal. 
lUank Cartridges obtainable everywhere. Great 
tirotection aK» lI wt- burglars, tramps, dogs. Have it 
iyinir nround without the danger attached to other 
revolvers. Fine for 4th July. New Years, for stage 
work, starting P^tol. etc. SMALL SIZE 4 in. long 
25c MEDIUMJSIZE 5 In. long SOc. LARGE SIZE 
Sin long *1.0O. BLANK CARTRIDGES 50c par 
lOO. HOLSTER (Cowboy typo) SOc. Shipped by E 
not prapaid. 710 page catalog of other pistols, sporting 

I BOYS! THROW YOUR VOICE 

Into n trunk, under the bed or 
anywhere. Lots of fun fooling 
teacher, policeman or friends. 

THE VENTRILO 

a little instrument, fits in 
the mouth out of sight, used 
with above for Bird Calls, etc. 
Anyone can use it. Never 
fain. A 16-page course on 
Ventriloquism together with the 
Ventrilo. All for 10c postpaid. 

PLAY PIANO IN ONE HOUR 

With this new VAMPING BOARD. 
No teacher needed. Surprisingly slmMe. 
Place the Vamnlag Board upright over 
the piano keys, and vamp away to 
thousands of songs, ballads, waltzes, fox 
trots, rag time. etc. No knowledge of music required. After 
uslne It a lew times, the Board may be dispensed with en- 
tirely. Price 15c postpaid. 







MAKE YOUR OWN 

RADIO RECEIVING SET 

Etjfoy tbe coo. 
eerta. ba*«bal! 
t»m«i, tnerkct re- 
port*, lAtl'Bt Q«wa. 

etc. This copy, 
richted book 
"EFFICIENT 
liADIO SETS" 

abow* how to make 

and operate inex- 
pensive Radio Beta, the materinla (or which can be 
pi4reh«,<-d (or a mere \ rifle. A1*o tell* ho* to build a 
ahort-w»ve Reeeiver for brinainl in loreicti atation*. 
police caui. alup, at aca. etc. ONLY 15c. poatpaid. 

SILENT DEFENDER 

Used by po- 
lice oihcers. de- 
teetl/cs. sheriffs, 
tils lit watch* 
men and others 
as a means of 
ectf-proiectlon. 
Very clTective. 
Easily ills tlio 
^eaaw hand, the lin- 
gers helnR grasped In the four holes. Very 
useful in an emergency. Macfe of alumi- 
num they are very light, weighing less 
than 2 ounces. Handy pocket size 
always ready for instant use. PRICE 
2Sc aach, 2 for 45c postpaid. 

BIG ENTERTAINER 





Novelty French Photo Ring 



ITero Is a very creat novelty 
In itlncs. that 13 selling In 
thousands. It Is a nicely 
made ring, finished In Imita- 
tion pbtlnuin. and set with 
a large imitation diamond. 
It looks just like an ordi- 
nary ring, but in the shank 
of the ring is a small micro- 
scopic picture almost lnvisi* t 
l>le to the naked eye. yet ia 
magnified to an almost In- 
credible degree and with as- 
tonishing clearness. There Is 
sortment of pictures that should t 
Some are pictures of battling Rtri ueauues* 
pretty French Actresses, etc.. others are views 
of idaces of interest in France. Panama Canal and elsewhere; 
others show the I»rd's Prayer In tyi»e. every word of which 
can be read by persons with normal eyesight. They are Inter- 
esting without being in any way objectionable. PRICE 25c. 3 
for 65c. or $2.25 per do*, postpaid. 770 page Catalog 10c. 




lbTTjokesiandmiddlcs. 34 MaKlc Tricks! 
64 Parlor Games. 73 Toasts. 15 Tricks 
vi'lth Cards. 50 Money-maklnK Secrets. 10 
Funny Readings. 3 Monologues. 21 Puzzles 
and Problems. 5 Comic Recitations. Cut- 
outs for Checkers and Chess. Dominoes, 
Fox and Geese. 9 Men Morris. Si>anish 
Prison Puzzle. Game of Anagrams, etc. 
All tor l$c po stpaid. 

WONDERFUL X-R A Y~TU BE 

t?\ * A wonderful little instru- 

I'i'' x tfi5BQ fi^nt producing optical 
KBLf 1 Illusions both surprising 
EuPV and startling. With It 
U you can see what Is 
apparently the hones of 
your fingers, the lead lit a lead pencil, the 
Interior opening in a pli** stem, and many 
other similar illusions. PrlcalOc, 3 for 25c. 




ITCHING Powder 



I tastes. 



Thia ia aaotbar rood prac- 
tical Jokal tbe lnt«n»« o*«- 
. eomfltura of Tour victlma to 
| everronelbut tbMDfalvca la 
F thorouahlr enjoyable. AU 
that la neceaaarr tostayttta 
ball rolllna la to dapoelt ■ Itt- 
tl« of tha powder on • par- 
j ion'a band and tha powdar 

- canba rail ad upon to do tbo 
raat. Th« result Is a vtaoroo* •er.tcb tban »oin« 

ANARCHIST BOMBS 

' One o/ tbea* claaa vfala 

droppod In a roem full of 
peovle will cauae mora ton- 
ateroation than a llmburaer 
cbeeae. The am«H aotlrely 
disaPDeara In a abort time. 
IOC. p«r Box, J Boxaa 
for 2 SC.. 75c Par dor. 
Boxaa, »>r »7.SO ' par 
■ ran Boxaa. Shipped 
by EiprtM. Not Prrpakl. 




TELL YOUR OWN FORTUNE Learn to Hypnotize SNEEZING POWDER 




h theai.l „f thUdrram Tills book tell I 
and lortuna- teller, how. fcuplaii 

... key to your future. 
Will you be Wky in love? 



Wtfl you be lucky in love? 
Successful inbusineai? Will 
you be wealthy} Complete 
with dictionary of dre.me 
»itb deacripiiona ead cor* 
rect interpretations, with 
lucky numbers, fortunata 
tiaya. oraclea. divination, 
puimiatry.etg. PncalOc 
postpaid. 



about Hypnotism, 
how to hypnotize, 
how to produce 
tileap. how to a- 
waken a aubject. 
medical hypnot. 
ism. hypnotism in 
dfae»*r how to 
hypnotize animalx. lliu- 
27chaptam. ONLY lOcppd 



Very curious, odd 
lookinir. atranae ape- 
cie-t of planta: will 
thrive anvwhere with 
little or nc are Plow, 
era are of esqui-iita 
oeauty and deliKht- 
fully frn«r«Jtt. You 
will be astonished at 
tha o.id lookii of tha 
Packet. 10 canta, 



PISTOL CIGARETTE CASE 

It looks like a deadly weapon, hut It Is merely a 
novel Ciirarette Case. This clever contrivance 
has proved itsei I better than the real thins In 
many an awkward encounter. Great fun 
"stiCKlnc up** your friends. They squirm 
and protest It mleht he loaded. Pull t Ite 
trlseer and the slide flies 
open disclosing the ciga- 
rettes. Well made, llttht 
and compact. Weight 
only z ounces* 




Fleee a very arnitll •mount ot 
thia powder on H'c back of your 
band and blow it into tha air, 
and watch them anerte without 
knowinC ■ ha reneon why. It ia 
nioat amatinc to liear their re* 
mark*, aa they never auipact 
the rtel eource, but think they 
have cauclit It one from an- 
other, between U>e la;. thine 
and aneetiug you youraelf will 
be bavins tbe time of your rife. 

For porftei, poiificaf mt.tinf, 

car rid.«. or any place at all 
whera there ia a Catherine of 
"■^dF peuple, ft la tlta ?r taint iok* out. 

PftlCE lOc. 3 for 25c. 75c par doian. fthtppad 6y 
tUp^aaa. Not Prepaid. 





PRICE 
POSTPAID 



25c 



CCV INflirATAP An amu*in«f»r>d»ntartaininc novelty. IIold 
OLA inVIVrt I VIA it eV at » weo>»n'a han.l audit iaatippoaedl 

to de« riha a eomplvte and 
Mntinuoua circle. Hold it 
over a man'a hand and 
it move back nnd forth like a 
pendulum. We huva mnda 
innumerable teela. an. I whila 
»a have never been ebla to 
fvura out bow it'a dona, w* 
have never aee« it fail. Mun* 
Oovei and i'ttereitiug eipr' 1 '- 
tnenta may be nerf or meJ with 
tt. Try It for teat Lax tha aez of animal*, eatft. dnCi. rabbita- bui tertl iea. ate Aild at 
aPatantaccteatarinLuropa. PftlCE lOC. 3 for 2 SC. 75c par do I. p*p. 





COMICAL 
MOTTO RINGS 



rfnja. 



Lota of harmleaa fun and 
'toent wenrlni th<ee 
Made in uietfond 
.to reaenible plati* 
Bum), with wordinc on 
enarnrliid. aa illuatratrd. 
Price 29c. aa. Poaipaid. 

Good Luck 
RING 

Very ntrikina. quaint 
and uncommon. Oxidiz- 
ed trunmetat finish: akull 
and croAtiboru'M deeiirn: 
two brilliant t\ a h I n K 
imitation rubles or em- 
eralds pparkle out of the 
eyes. Said tobrintc k'ood 
lurk to the wearer. 
PRICE 25c Postpaid 



FORTUNE TELLING BY CARDS 

Dice, ilnnitnoe*. cryatnl. etc. Tells meanlna of every 
card. OilT.-rent methods explained. Crammisi full with 
comolote information. PftlCE 10c Dostoaid. 



Yard Long Bean 



Produce • f 
crop of lone, alerj. I 
dcr. round pod*, oi 
aieailent quality 
for anap bean*. 
Poda crow from 2 
to S feet in lenctb. 
Very _ Under and 
fina flavor. Tha * 
vinca era rampant 
t rower*: an inter* 1 
ratine, tunoaity. 
Saoae 15c akU 
2 far 40« 



etddreaa afl Ortfrf» tm JOHNSON SMITH aV CO.. Dapt. HACINE/.WIS 



ADDRESS ORDERS FOR GOODS ON THIS PAGE TO 

JOHNSON SMITH & CO. 



LATEST 
CATALOG 



DEPT. 946 



RACINE. WIS. 



Our com plata Catalog «ant on raealpt of 10c.. or tha Do Luaa Cloth Bound Edition 
for 25c Knar and battar thanavar. Only booh Ol ha hind in exiatanea. Hearty 
• OO p'aaaa ol all tha lataat tricks in mafic, tha nawaat novertlaa. puzzle*. «aw»aa. 
aportanc toodi, rubber stamp*, unusual and intarastins books, curiosities in toads 
and plants, ate, unprocurable alsawttora. Ramrt by Coin. Monty Order. CMck or 
unused U. %.. Canadian and Forelxn Stamp* lor all articles listed above. 



I AT 1ST 
C ATA 100 
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HERE IS A GROUP _ _ 

OF FINE QUALITY RADIO VALUE^ 

parts: that " shouts".. 



Mershon Triple 10 Mfd. 
Electrolytic Condenser 

A genuine Mer- 
shon Electrolytic 
condenser at this 
low price fur the 
fint time. 

Contains three 
10 mfd. condens- 
er*! in one Used 
as a replacement 
in maw different 
receivers. 

Trove i) design. 
Puncture . proof, 
constant capacity 
are the features 
which distinguish 
this condenser from others. 

Positive terminal leads are brought 
out to holt.'; on top of the condenser. 
Negative Is grounded to 
the container. 
Trice 




$1.25 



POWERTONE SENDING KEY 




This popular design is widely used a? a Ion- power transmitting 
\f«.,„t«^ aml coa *e Practice key. 

Mount wl on a mahogany finished lia#e. The key l» u el I -balanced and fully 
adjustable for clearance and tension roniarts are designed f or heavy service. 

V 0 5«t ,, T rl i l ke> ' : " »m«leur's price, Ittsc dimensions 54 inches long 
and l% inches wide. __ " 

l'rlce 79C 



Fast .06-.06 
Condenser 



H> 

A high grade by -pas'? condenser 
made by one of the foremost 
condenser manufai turers in the 
country. fontairj two 0«i- 
tondt-nsers iti one i in. Separate 
terminals are brought out for 
the common connection and 
Loth imsitLre. Can is not 
grounded. j «> 

Price l£C 




60,000 ohm 

Ward Leo- 

nard YitroHn 

Resistor 

A high grade well 
known heaiy duty 
resistor. Will dis- 
sipate 25 watts 
roninuou*ly Total 
resistnnce Is t>0.- 
ooo olims tapped 
at 1500. Comi-s 
completely 
mounted on a 
hakelite strip to 
ease installation. 
Makellte strip 
measures 4 inches 
in length and itf 
inch wide. |Q_ 
Trice 1 



4 Prong Bake- 
lite Socket 




We bought a great ouan- 
tity of these socket* before 
the price rise. Here J 
your chame to stock up. 
They will go fast at this 
low pnre — send in your 
order now. Phocphor- 
bronze contacts assure 
permanent connection 
Trice *>C 



CROSLEY POWER 
TRANSFORMERS 

Constructed 
Of the finest 
materials 
Large over- 
sized con 
struct ion in- 
sures freedom! 
from heating. 
Mas he core i 
and oversized f 
coil provides 
long trout) le 
tree life 

IS. H model supplies the follovrlng 
voltages. 

I'/j volts for 4-226; 2/, volts at 2 
amps, for 1-227; 5 volts at '/ 4 amp. for 
M7IA; Winding for Raytheon Type 
B.H. tube: 250-250 High voltage; 
Primary J 10 volts A.C. 60 C I nn 
cycle. Price $ I -UU 




CROSLEY DOUBLE 
CHOKE 

A unit consisting „ 
of t\ro chokes 
which ran easily 
he separated. 
Kacii choke is 
rated at .tit hen- 
ries at 00 mills. 
Sturdily <on- 
-.1 rutted and will 
handle an over- 
bad of 
I'ii! shielded in 
an attract Ice tdack 
enameled ran. 
M eiisn re me nt s 
•i^i Ins. long. 
2 l 4 ins. high, and 
Inches wide. 
Ka.h choke .out a ins separate terminals. 
I'm-e 




69c 



FARRAND 
INDUCTOR DYNAMIC 
SPEAKERS-9 MODEL 

The ideal short 
tfnre receiver speak- 
er; eliminates hum 
and Hue noise; 
draws less current; 
absolute*) genuine 
Karrand; Compact 
in size: brings in 
the very weak short 
wave station*. 

I>o not confuse 
this model with the 
various similar 
types on the market 
. I"i*ing as l-'arrauds. 
This is the true Farrand Inductor Dynamic. It 
adaption to Short Wave It idlo lieceiwrs has 
pmven a popuhr step. The mo>t iuaudiiile Ita- 
lian* are drought lr with nmiark.ihle chame** 
without tlie customary noise and hum 0 r rrxular 
dynamic -peaker*. Mas two maxnet* iwr:lll<.'l to 
eaih other with a I racket phi. ed between them 
to facilitate mounting. Overall 9'" modeL 
JMease state power ube wlien ordering. c<% Ar 
Price r. 53.95 




12'' MODEL 



The Genuine Farrand 
Inductor For The First 
Time At This Low Price 

These models are nnt 
to be confused with the 
various types now on the 
market and labeled Far- 
rand Inductors. Thes© 
models are all factory 
built and not just put 
logetiier haphazardly 

The 12 inch models 
have two magnets ,<ta id- 
ing upright, with a 
bracket on the hot torn to 
ease mounting. I»inien- 
sions of the 12 inch model: 1 
6 ^ inches deep. 
{12" Model) 

Our Trice 




inches Id en and 



$4.95 



R C A. VICTOR 
HAND MIKE 

Provides true toned 
reproduction of 
music and \ohe. 
Ideal for use in 
home rec- 
ording sys- 
tems. 

as a home 
broad* act- 
ing mike. 
W I d e I y 
u s e d 1 n 
a mate u i 
portable nubile ad 
dress system s. 
dress s v st cms. 
Neatly finished in 
brown gun metal 
enamel — complete 
with 5 foot cord. 

Price $ I -25 




GENUINE R Q A 

MAGNETIC 
CHASSIS 

Jl ^r^^KT ^' lis cll?>ss ' s >* 'he T l.'in icai 
l-lbjilV fjE one used in the K.C'.A. MM».\- 

"^Th all 100B Speakers which list for 

jr^^Hfflftl built-in output transformer 

**W^L jOET which permits i b of if»0 
tVX^ " volts without distortion, rat- 
tling or blasting. Ceni'rous oversized magnet. 
The thick armature is aeoucitoly centered, the 
sturdy iiiital frame is lined with a special self- 
lialjliiii; faliric, tfCfatly improviiic iicmistic prop- 
erties of this sensational speaker. Note the cor- 
rupted surface .>f the com-, urn exclusive feature — 
enlmncis pei f.-ct iotial reproduci ion <iualities cuti- 
sidertilily ; m ost compuctlv made; 0" outside di- 
atn. ti r, 4 Li" deep overall. ^ 
Price $2-50 



Replacement 
Unit 

The genuine replacement 
unit mechanism for ihe It. 
C. A. IOiiA. luOU. and 103 
sneaker chassis. This unit 
is complete in ever) - di'tait 
except that It is fund. bed 

less the magnet. Guaran- 
teed to he in perfect mtrdl 
lion. Crm also he used for 
replacement purposes on any 
other type speaker. 

Our Price . . . 95c 
With Magnet $1.25 




BALDOR 

Television Motor 



A silent synchron- 
ous motor Used In 
the Jenkins Tele- 
vision rcce i vers. 
All genuine brand 
new Italdor Motors. 

SPECIFICATIONS 

Type M 1! C R 
u. iv i/ir, 

It. I' M. — 17u» 
Volts -1 10 volts 
AC. 60 cycle 
Amp — 1.0 
PH.— I 
at:ind.ird shaft .. 
8 inches. Width 4 
Price 




Handy 
Kit of 

50 

R.M.A. 
Color 
Coded 
Resistors 

X A A A- 

l-Watt 

A complete assort ment ttf resistors which will 
prove invaluable lo the service bench. Their long 
tinned leads and small size Permit easy Insertion 
or reuhiiement. \ i-oinpact kit and easy to rarry 
Odd willies ran lie retained by eonncitlng tun or 
more \,ilues in series or parallel. H.M..\. color 
ludej tor ea*v ident Ptretinn. 

FREE — With each assortment of 50 resistors a 
beautiful bakilitc ra>v— > smirenir of the Chicago 
Century of Progress Exposition. Size of bo*- 6% 
x 3", x l^B inches. ftc 
Price 02.95 




AH orders are F. O. B. New York, and 
subject to prior sale. Terms: A deposit 
of 20% is required with every order. Hal- 
ance may he paid on delivery. Deduct 
2% if full amount is sent with Order. 
DO NOT SEND FOR CATALOG 



GRENPARK COMPANY 
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RTC's Big February SPECIALS 



Every month we list on this page a 
few STAR* items which are not listed 
in our catalog. These are all specials 
on which the quantities on hand are 
not sufficient to catalog them. Once 
sold out, no more can be had. ORDER 
NOW— TODAY. 




No One in Radio 
Undersells Us! 



STOP SHOPPING— the lowest prices 
are right on this page. No one under- 
sells us. We meet any price on any 
new merchandise. Order direct from 
this page and save money. 100% satis- 
faction on every transaction. Take ad- 
vantage today of these special offers. 





if Colonial Remote Control Attachment 

COMPLETE - • - NOTHING ELSE TO BUY 

Imagine the conven- 
ience of just sitting .^ggav y^^^^^Z 
back iq no en*y chiiir fff^y* /*» V^^tfiau'd 
or IV> □£ in bed and nff*\ 

merely 1 >v pre si nit a [g( fr7/P| 'u^P*^^Hl11 

{•erica of buttons, start- 
ing the radio located 
in a lar off room or 
hidden away in the 
ba»emcnt. Not only 
that, but f electing one 
of ten tat ions from a 
remote point. If this 
is the roachiue oBe, it 
is also the age of convenience. The 
remote control is a machine designed 
to tune your radio automat ically. Why 
not take advantage of it. especially 
when it is priced more thau 300 % 
below its original list value. 

This remote control outfit was used 
on one of the Colonial 1 {emote Control 
receivers which sold for more than $300.00: yet you or anyone at all handy with tools can attach 
it to your o« n radio. You Can then hide the radio cither in the ehwet. basement, or some other 
out-of-the-way place and extend wires to any iiumkr of sneaker* strategically local* d in 
various parts of your apartment. Imagine the surprise of your friends or gi>p>ts at dinner or 
at special gatherings, when, by merely pressing a button the r«i<nn is gradually flooded with 
beautiful music or other entertaining programs, by the hidden sneakers. Aside from being a 
novel idea it is also a very practical one. 

RADIO SERVICE MAN and CUSTOM SET BUILDER- 
HERE IS YOUR OPPORTUNITY 
You need but mention the words "remote control" to your customer and immediately you 
command his entire intere>t and attention. You are able to do thie l>*cau*e the idea to him. 
is new and because it immediately lru« lies expensive cmdnmcnt. However, when you inbrrnri 
hhn that you can construct or ADAPT HIS RECEIVER FOR REMOTE CONTROL 
OPERATION for only a few dollars more. Iii* interest will most certainly materialize into an 
order. We need not give YOU any more talking |«iiitte on this subject because y»u Probabl.v 
can muster up more than wc. 

EXTREMELY SIMPLE TO OPERATE 

The outfit comPri*pp two •mall motor* (one for turning I he mnine rondVnter and the Other for turnin* the 
volume control). » lO-nosition commutator switch for wireline 10 diff.-rmt action*, n *<ep-<i©wri transformer 
for enerKitiDx tlie motor* and n 13 button control hoard < 10 button, for tl.r 10 siatioiis. I wo but tons for incrt-usm* 
or drcrcasini: the volume and one button for «Uent tuning). A pilot liihl la thie control board indicate* when 
the receiver m operAtins. . . . . 

If theahafts of the tuninc condenser and volume control of your pree»nt receiver can be esietidml to thi.l the 
eommututor •witch section and one of the motor *e»r» e»n he slipped orer the f uninK condenser •haft and t hi 
other motor gear on the volume control shaft then you can easily adapt this outfit to your receiver DIKfcA-l l.Y. 
without any further chance*. With mmt acts it may he nrcePKiry tn remove ihe volume control entirely trom 
the ehiuisis and mount it diteetir on the sear of the volume control motor. Custom s«l butldei 
h*-nd«cbes nbout this remote control, inasmuch n* the* ci.n drmcn the l>hysir*1 layout* ot their 
with thin equipment. The illustration clearly shone all component part 
Snipping weight 18 lbs. 

No. 1789 Colonial Complete Remote Control Outfit 
YOUR PRICE, Only 



» of thu complete rem 



e coatrol < *y*teni. 



$5.90 



■HP "NEW DEPENDABLE** tester 



Sold Either Wired or In Kit Form 



ITere indeed is Tour opportunity to build one of 
the linert tube checkers ever designed — an Instrument 
which is MObEKN in every sense of the word. Will 
lest all the latest type tubes, including those with 
7 AND 8 PHONOS — 1)1 llECTL V— without the use 
of a sltiKle adapter! 

The "NEW PETKN I>A RLE." ' despite its high de- 
cree of accuracy, is extremely simple to operate, Both 
plates of the 80 — 82 — 83 and other rectifier tubes are 
remllly tested without the Use ot a "second plate" 
button. 

The Instrument employs a high- trade. DAU- 
SONVAL TVI'li. MoVlNH-CnIL METE it. insuring 
thereby extreme accuracy. Tula Instrument will 
check more than 121) ditTercnt tubes and even those 
which have not as yet been plaivd on the market. 
The tube tester is amply guarded against tube 
"shorts." which condition is indicated by the flash- 
ing of a small pilot light. All component parts are . . 
mounted on « hcatit Ifuliy etched panel and the entire instrument Placed in a sturdily 
constructed, leatherette covered, carrying case. For operation on 105-125 volts. 50 60 
cycles. A.C. This Instrument Is available either in kit form or completely wired and 
tested, ready to use. Shipping weight 9 lbs. 

NO. 303 "New Dependable" Tube Tester. NO. 303 A "New Dependable" Tube Tester 




completely wired and 

tested. 

YOUR PRICE.~ 



In kit form. 



YOUR PRICE.. 



$14-76 



NEW NEW NEW 

Service Men's Wire Wound 

★ Fixed Resistor Kit 
Only loo Kits Lelt 

IhSUUTEO 

B « 




JUST OFF THE PRESS f 
and it's FREE. 



NEW 1934 Edition 

108 Pages- 
100 Hook- Ops 
1500 Illustrations 

NOT JUST ANOTHER CATALOG 

Every lime a new aditiuti of .nir 
RADIO AND SHORT WAVE 
TREATISE romcH off the pre** if, in 
an event. Thin eorupletely revised 
and enlarged 11131 eilit.ua contain*. 
108 solid pages of imeful radio infor- 
mation. diatrramM. illustration'-, radio 
kink* and real live r:ulio mereh uridine. 
It contains more valuable radio information — more real live "meal 
— than many textbooks on the subject. As iumal ttitii*ulenilel« i*l>a o 
hiM been devoted to the beginner in radio, PARTIAL LIST OF 
CONTENTS. Chapter Two of "Funda mental Principle* of Iti 
lor the Hetrinner" — The New Tube*. How to Make Money \ 
Public Address Systems. I low to Install and Maintain Them — llo* 
to Revamp Six- Volt Battery Sets to iVe Two- Volt Tul>e*. H»-w to 
Build the R T" Beginner's Transmitter. How to Build the Fan* 
Twinplex Short Wave Receiver. A Most Modern and Comnletu 
Tube Chart Including Socket Connections for all Tnl»e>. ei*. 

U/DITT Tf» HAV Encloie 4c for postage — Treat iae 
WKIIL lU-UAT ,em byrtturnm.it. 



Vou have proSnbly never i»n i» rrsistor of tht* 
type l«-for*. It Is new. It i* rndirall* different from 
other resistor*, both in construction, accuracy iind 
maintain* nee of r» Miration. Throe relator* " 
"armored" in Che strietrst eense of 'he word. A ne 4 «vv at eel i-nvi 
art und ikte line *ir« repintimcu element protect* it Indefinitely 
pruJones it* lif«. A w**iU«r of </>i« l*r»« m 6 y 6« u«ed o**r aid o»er aw 
from •« to ««i irilnouT toting mii^ai vn a* «r*arintf out, 

Thr kit ton..rtt of re*i»l«r.. only four of wln. h »re dupttcated. !■ 
other word* Iher* itre »<ore than to difrrmt m/u«I. W lhe*e unita wcr< 
bouRtit individually, they wnuld co*l more lltnn }6..%0 
CONTESTS. The kit contain* oae \ 



iCh of the following Valur*. 



20 dhmi C T.. 40 CT. 60 C.T.. SO ohmi.. 100. I AO. 2A0. 300. 400. uOO 
1?50. J 500. I'fKK). ^500 and 3000: nnd two each of the following I'OO 

N h oT"WU?-Klr , Seryfce Men's Wire Wound Fixed $2.77 
Resistor. YOUR PRICE. 1 ' 



A Real Microphone 
at the Price of a Toy 

Here is the i< *^Qk J( 

largest value aslL-'/aWvVi^ 
ever offeretl in 
a commercial 
type micro- 
phone! An un- 
usually larKe 
t w o-b i) 1 1 o n 
microphone, 
ruggexlly con- 
structed a n tl 
designed especially for broadcast pur- 
poses. Frequency range 30 to ortr 6,000 
cycles — adequate for all speech and 
music reproduction. EXCELLENT 
FOR PUBLIC ADDRESS WORK 
S'retchod cushioned dinphragni 
of duruhum with pure gold cetner 
coiititfts on buttons and diaphragm. 
Standard 200 ohm9 per button Finished 
in beautiful polished chrome. Net weight 
1% lbs. Ship weight 2% lhs. 
No. 4, F" 2 Button Mike Sy|.96 
YOUR PRICE *f 




NEW RE AD RITE MODEL 710 ANALYZER 
TESTS LATEST TYPE * AND 7 PRONG TUBES 



•crecD-crid. 



NINE METER SCALES AVAILABLE .»..«.. 
Thi.new RcMlrit*preri»k.n Instrument embodie* feature. wf,i«h hi. vr alwa> • heen de.lred many instrument built lor *ervir* 
work- (II low eoat: (2) mn.pl icity of dcaicn; i3l accuracy of. me^Kuremente: (4t ru^aedne** ot Ihe coniplej 
to add that the kit im cnpable of te»uti< anything Irom old baltirry models to the late* 

'"Thtf" Model 710" is an extremely «otni>Mt de«iee. The out- 
aide dln.enaion* of ihe eurryiiu c»*e me only I0M MX by 3«, 
tnche* Theamdyter cot»lai»« a ll.C. Yoltmrter. an A-C. vohmeKr 
and a milli»n»fiieler. Tl* 1>-C v.dtmet*r !>»« (our r»nxe«: 0 to 
10- 0 to HQ: 0 U. 300 i.nd 0 to oOO volt*. I he A.C. voll meter Im* 
three f onset: 0 to 10: 0 to 140; nnd 0 to 700 volt*. The milium 
meter lis* t*o r*i»«e*: one lor 15 mil readme nnd Mm other for 
ISO raft. This variety ol ranges makes it possible to test 
every conceivable radio circuit; Inch voltage *rcomhirt,-» 
of oo^er transformers, eurrent mh <•( «H radio lube*, includ- 
imr the hUh t'-wer 2M) and JMI tuh'S. etc. 

"C ON V EN II NT SELECTOR SWITCH Tl, m am«nt i* 
e<iuipp<'d with a ten position hi ixdnr w-leetor *«ilch: by means 
of »hlch ri'adins:* rti»* tie obtained of "C" voll*. "C" volt* r* 
vcr*ed "K" vohs. "k" voll* rev er*ed. nltil* volinKr. #ereen-«r»d 
volU.Be. etc. A 4l*-*olt b«tt.- r y I* *ul>plle<l wtlh Ihe andyier. 
to i rovide "C" hiji*. for rriil te»t». r« tinuity loals. etr. 

TEST PENTODES — ■•MULTI-MUS" *S7's and S8*s 
—'SO RECTIFIERS. Etc. — There are four aocVet* on the 
nunel of the i.nalvier to lake <*i»re of the four. five, sis ntul s» ven 
Won* Tubea. There i* » 'Vr id-test" push huMon. I'i J 
ure avj.iUble for the individual use of all meters, extemullv. in 
»;vcrjr ranii*. There is m arreen-ertd nin Jnek. nnd ther 
_ r . -i.- i '-'mi I brtttei 



Both |>ln(e*o( >he 
l *nreial adapter 
nsuHn*: resist rtnee* and 




..... jnek* for connect in* t he eiteroiil 
80-type rectifier m»y be tested by l 

iS!S& ^A^raSniiW battery, .evcral b.ttery 

le.idi. UV lo UX adapter. "80 rectifier »dnPter nnd rvsi»t«t»c* and capacity chart*. Shippinx — — - 

W-tlght. H llM. 

Model 710 Analyzer, List Price, $27. SO. 

YOUR PRICE • 



$16.18 



WE ARE A WHOLESALE HOUSE AND CAN NOT AC- 
CEPT ORDERS FOR LESS THAN $3.00. 

If CCD. shipment is desired, pleas* remit 20% remit- 
tance, which must accompany all orders. 

If full cash accompanies order, deduct 2% discount (except 
on Rcadrite 710 Analyzer). Send money order— certified 
check — U. S. Stamps 



ORDER FROM THIS PAGE 

catalog for the creates! Kariio HartrainR. 



You will find special prices from lime to 
time, in this magazine. Get our big FREE 



Should you wish goods shipped by parcel post, be sure to include sufficient extra remittance 
for same. Any excess will be refunded. 



check— U. S. Stamps. wi W I L i W 

Radio Trading Company 102 Park Place New York, N. y. 
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Whatever You Want in a Ran 

WE GUARANTEE IT! 




Do you want actual daily round- 
the-world reception? Or 95 sta- 
tions on the broadcast dial? Or 
the simplest short-wave tuning of 
any radio? Or a "down-to-the 
noise level" sensitivity and the 
hair line selectivity necessary for 
championship "stunt" reception? 
Or the most awe-inspiring tone 
you've ever heard? Or power 
enough to fill a cathedral? 

Wluttcrcr it is you're looking for 
in a deluxe custom radio, you'll 
find it in the Howard 19-tube Ex- 
plorer. We guarantee it! 

That is possible only because the 



Explorer comes from the Labora- 
tory of the oldest manufacturer 
of radios in the world — the Lab- 
oratory which gave the radio 
industry the Multiple-Ganged 
Condenser, Metal Shielding, 
Automatic Volume Control, 
Built-in Power Supply. The Lab- 
oratory that pioneered the AC 
Dynamic Speaker, Wet Elcctro- 
litics, and Remote Control. In 
recent years they have developed 
Noise Suppression, and hold im- 
portant patents on these circuits. 

Some of the members of the 
Howard Laboratory have been 
there for more than ten years, 



HOWARD RADIO 

SOUTH HAVEN ■* MICHIGAN 

Woi*rd^ Oldest M*m iff adulters Radio Receivers 



steadily building a small number 
of the highest quality receivers. 

Howards have sold for as much 
as £4,000 for a table model! 

We haven't the space to give a 
complete laboratory analysis of 
the Explorer here. Fill in the 
coupon now for a free copy of 
the complete details. 



SEND COUPON TODAY! 

Howard Radio Company 
South Haven, Michigan. 

Please send me every detail on the 
Howard Explorer. 

Name 

A tidresi 

Tnnn State 
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I saved by 
buying direct 
from the 
Midwest 
Laboratories 



Yes, and if 
gives you 

WORLD-WIDE 

Reception 




These bigger, better, more 
powerful, clearer- toned. super-*^| 
selective radios have FIVE distinct 
wave bands : ultra-short, short, medium, m 
broadcast and long . . . putting the whole 
world of radio at your finger tips. Now 
listen in on all U. S. programs . . . Cana- 
dian, police, amateur, commercial, airplane 
and ship broadcasts . . . and programs from 
the four corners of the earth. Thrill to 
the chimes of Big Ben from GSB, at 
Daventry, England — tune in on the 
"Marseillaise" from FYA, Pointoise, 
France — hear sparkling music from EAQ, 
Madrid, Spain— listen to the call of the Koo- 
kaburra bird fromVK2ME, Sydney. Austra- 
lia — etc . Never before so much radio for so 
little money! Write for FREE catalog. 



BEFORE you buy any radio, write for 
this big new FREE Midwest catalog . . . 
printed in four colors. It has helped 
thousands of satisfied customers save from 
to Yt on their radios ... by buying direct 
from the Midwest Laboratories. You, too, 
can make a positive saving of 30% to 50% 
by buying a Midw est 16-tube dc luxe ALL- 
WAVE radio at sensationally low direct- 
f rom-laboratory prices. You'll be amazed 
and delighted with its super perform- 
ance! Broadcasts from stations 10,000 
miles and more away are brought in « . . 
"clear as locals'*. You get complete wave 
length coverage of 9 to 2,000 meters (33 
mcgocycles to 1 50 KC). Now, you can enjoy 
the new DX-ing hobby. . .and secure veri- 
fications from world's most distant stations. 

. . i 40 NEW 1934 FEATURES • • • 

Try this Midwest radio ... in your own home ... for thirty days before you decide. See for 
yourself the 40 new 1934 features that insure amazing performance. Other features in- 
clude- Automatic Select-O-Band, Amplified Automatic Volume Control, 16 New Type 
Tubes, Balanced Unit Superheterodyne Circuit, Velvety Action Tuning, Super-Power 
■ Class "A" Amplifier, 29 Tuned Circuits, New Duplex-Diode- 
High Mu Pentode Tubes, No-Image Heterodynes, Full Rubber 
Floated Chassis, Variable Tone Blender, Centralized Tuning, 7 
KC Selectivity, New Thermionic Rectifier, Automatic Tone 
Compensation, Auditorium Type Speaker, etc. *These fea- 
tures are usually found only in sets selling from $100 to $.loU. 

DIAL DIRECT WITH lABORATORIES 

Increasing costs are sure to result in higher radio 
prices soon. Buy before the big advance... NOW, 
while you can take advantage of Midwest s 
amazingly low prices. No middlemen's profits 
to pay? You save from 30% to 50% when you 
bay direct from Midwest Laboratories. . .you 
get 30 days FREE trial— as little as $5.00 down 
puts a Midwest radio in your home.Satisfaction 
guaranteed or your money back! FREE catalog 
shows sensational radio values. Write TODAY I 



WORLD'S GREATEST 
RADIO VALUE 




New 

Deluxe Auditorium Type 
SPEAKER. 



AMAZING 
FOREIGN RECE3»TION| 

Akron. Ohzo- 
My Midwest- 
16 Is a real go- 
getter for dis- 
tance. Received 
205 Btatiooa on 
regular Vv live 
band . . . includ- i 
ing U. 8., Can«ii 
adian. Mexican, 
Cuban and Ha- 
waiian stations. Also many po- 
licc.airport and ,, ham"»Utiona 
fromall over the country. Ilavo 
logged Eiiclaod. Franco, Gcr-' 
many, Madrid, Rome, on 15-30 
meter band. South A merican J 
stations include Veue*uel»,j 
Colombia, Brazil, Yucatan. — ] 
L.H.MoELi^it.793 N.SouthSt. I 




HUMS 

AS LOW AS 
<9 DOWN 



NEW STYLE CONSOLES 



Write quickly for your FREE copy of the 
new M idweat catalog. 1 1 pictures a com- 
plete line of beautiful, artistic deluxe con- 
soles and chassis. . . in four colors I Sen- 
sational low prices save you 30% to 50%. 
Also shows performance curves that prove 
_ Midwest radios out-perform most of the 
You can order your Midwest radio 



S\llt 

50% 



5150 Beta, . 

from this catalog with as much certainty of satis- 
faction as If you were to select It personally at 
our great radio laboratories. Write TODAY 1 



MAIL COUPON TODAY/ eon 

AMAZING SO-DAY FREE TRIAL 
OFFER AWD WIW I9S4 CATjW OjG 



UP 
TO 



MIDWEST RADIO CORP. 

DEPT. EH- CINCINNATI OHIO.. A* i .... 

V **CMe XddVest MiraCQ * ABC 5tn idrtfojf ; 



ibli.Ud 



MIDWEST RADIO CORP 
Dept. 421 
Cincinnati. Ohio. 

Without obllcntlon ot. my part send me 
your new i'REL 1934 catalog, and com- 
plete details of your liberal 30-day 
FREE trial offer. This Is NOT an order. 



AGENTS! 
Mak« Eaty 
Extra Money 

Check Here 
for n 
Details LJ 



Name 



Addrest 

City 



www.americanradiohistorv.com 



